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TO 


Dae be EE Ts 
PREGSELDEN Tt’ 


OF THE 


ROYAL COLLEGE of PHYSICIANS, 
| £ O NDON.. 


STR, 


NSS the following Lectures were undertaken 
WZ at Your Requeft, it was no {mall Satisfac- 
4@ faction to me to find they fo far anfwered 
FEeaSes5 Your Expectation in the Hearing, as to 
sy you defirous they fhould appear in Print. And 
I own, it was with fome Pleafure I yielded to Your re- 
peated Inftancesto that Purpofe, becaufe I thought they 
gave me a fort of Claim to Your Patronage. 

But tho’ Your Name would have been a fufficient 
Apology for my fending them to the Prefs exactly as they 
were read ; I could not help thinking I owed fo much 


to 


Civ] 
to Your CharaGer, as to let nothing appear in them, 
which I could exprefS in a clearer Manner, or fet ina _ 
truer Light. 

For this Reafon, I fat via to confider them more _ 
carefully, than I had done before ; and foon found Oc- 
cafion not only for altering, but for enlaaens: them in 
feveral Places. 

SucH as they are, I readily fabhnir them to the 
Publick : and am glad of the Opportunity they give 
me of paying you a grateful Acknowledgment for the 
many Civilities I have received from You: which I 
hope You will permit me to look upon as Marks of 
a Friendfhip, which I fhall always efteem as the greateft 
Honour and Happinefs. 


I am, 
SIR, 
Your moft obliged 


be 


Humble Servant, 
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LECTURE IL 


OF THE 


ACTION of RESPIRATION. 


eel eae HAVE fixed upon the Organs of Refpiration, 
=X Wy their Ufe in the Animal Oeconomy, and the 
Kee A Difeafes to which they are liable, for the Sub- 
Vacs ject of thefe Lectures. 

CY Wea In the Firft, I fhall confider the Make and 

Sho Atee Aion of thofe Parts only which are princi+ 
pally concerned in eafy and undifturbed Refpiraticn, in order 
to point out more plainly by what peculiar Mechanifm it is 
ufually performed in Health. . 

In the Next, I fhall lay before you the different Opinions of 
Authors concerning the Ufe of Refpiration in the Animal 
Oeconomy; and endeavour to explain what it is that makes a 
conftant Supply of frefh Air fo neceffary to Life. 

AwNp in the Laft, I fhall fhew from how many different 
Springs the Difeafes arife, to which the Organs of Refpiration 
are liable ; and, conformably to the Defign of the Founder of 

B ' thefe 
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thefe Leétures, I fhall enlarge a little upon the Method of 
Cure to be followed in the moft dangerous of thefe Difeafes. — 

In purfuing this Defign, I fhall no where defcend to a very 
particular Defcription of the Conftruétion of the Parts, ex. 
cept where that Conftru@tion, or the Defign of it, is difputed : 
becaufe the Make of the Parts in general is too well known 
to require a particular Defcription zz this Place; and the Phi- 
lofophical Reafonings, which naturally offer themfelves, will 
draw out thefe Difcourfes to a fufficient Length. 

Lert us begin then with taking each of the A€tions neceflary 
to Refpiration feparately into Confideration. 

In Infpiration, whilft the Air is taking in at the Mout 
and Noftrils, the Cheft is»very perceptibly raifed upwards, 
and the Abdomen preffed forwards; by which the Cavity of 
the Breaft 1s enlarged. 

In Expiration, the Cheft fubfides, the Abdomen is drawn 
in, the Cavity of the Breaft is diminifhed, and the Air is 
breathed out again. 

FRoM feeding only to the outward Appearance of one, 
who breaths eafily and freely, this is all that can be oblerved. 

But when our Curiofity leads us to enquire into what pafles 
within, we find the Lungs themfelves in Infpiration, dilating 
fo as to receive the Air, “hie taken in; and in Expiration, 
contracting fo as to thet it out again. 

WueEn Refpiration is difturbed, the fame A@ions are 
performed, but with greater Difficulty, Thus you will fome- 
times fee the Neck ftretched out, the Head erect, and the 
Mufcles of the Neck and Shoulders labouring together to 
raife the Cheft, and enlarge its Cavity: and, at other times, 
when the Diaphragm and Abdominal Mufeles do by them- 
iclyes perform fo much of the Adtion of Refpiration, as is. 
géeceffary to fupport Life; you will fee the Contents of the 
Abdomen alternately and remarkably {queezed into. the Ca- 

vity 
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vity of the Breaft, and forced out again, whilft the upper 
Ribs and Shoulders remain quiet and unmoved, 

From thefe Efforts of Nature in Diftrefs, we fee the Ne- 

ceffity there is, that the Cavity of the Breaft fhould be alter 
nately enlarged and contracted, for the carrying on the Action 
of Refpiration. But they are not fufficient to convince us, that 
all the Parts of the Body, which at fuch a Time are ready 
to lend their Affiftance, are abfolutely neceffary, or are always 
employed in the Action of Refpiration, when it is performed 
freely, and with Eafe. 
In the fame Manner, fince the Action of the Lungs can 
never be the Object of our Sight, without opening the Cheft 
of an Animal alive; the Pain it muft of Confequence be in, 
muft occafion a Hiatt and unnatural Dilating and Seu cing 
of the Lungs. From this, indeed, we may be certain, that 
the Lungs dilate and contrac, to receive and throw out 
the Air; but it will by no means foilow, that they always 
do it with fo much Force, or in fo great a Degree. 

So that we may eafily make too hafty Conclufions, and 
lead ourfelves into an Error, if we form our Notions of na. 
tural Refpiration from Obferyations made upon a laborious or 
convulfive one. 


Our firft Enquiry therefore fhall be, in what Manner the | 
Cheft is formed; and what Mufcles are employed in raifing 
and deprefling it, in order fufficiently to enlarge and contraé& 
its Cavity, for the carrying on an eafy and free Refpiration. 

Tue Fabrick of the Ribs, the Sternum, the Vertebre of 
the Back, and the Diaphragm, to form the Cavity of the 
Breaft; the Divifion of this Cavity into two, by the Medi-« 
aftinum; the filling up the Intervals between the Ribs by 
the Intercoftal Mufcles; and the elegant and compleat Lining 
of the whole Cavity by: the Pleura, for the more fafe, warm, 

B 2 and 
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and convenient Situation of the Lungs and Heart; are fo well 
Known, that they need no particular Defcription. | | 

Tre Ribs, together with their Cartilages, may in gene- 
ral be compared to fo many Segments of different Curves, 
articulated at one End into the Vertebre of the Back, and: 
faftened at the other to the Sternum. 

Now if the boney Subftance of the Ribs reached quite to 
the Sternum, and was firmly connected to it; the whole-Set: 
of Ribs, together with the Sternum, could have but a very 
inconfiderable Motion, if any at all: and this muft be one 
Motion in common to then all. 

Bur as the Ends of the Ribs, where they are connected to: 
the Sternum, are formed of a yielding and elaftick Subftance; 
each Rib may be confidered feparately, as moving up and 
down upon both its Ends: One of which, at the Were, 
is abfolutely a fix’d Center of Motion; whilft the other, at: 
the Sternum, is but partly fo, the whole Sternum readily 
conforming itfelf to the joint Motion of all the-Ribs, either: 
up or down. 

CONSEQUENTLY, the Motion of the-Breaft, in the Aion: 
of Refpiration, muft be compounded of all the different Mo-: 
tions of the Ribs and Sternum: And therefore, if we defigned. 
an accurate and compleat Defcription of Aue Motion. of the 
Breaft, we ought to take into our Confideration all the mi- 
nuteft Differences in the Make of the Ribs themfelves, as. welh 
as in the Manner in which they are conneéted to the Vertebra; 
to the Sternum, and’ to one another. But as our prefent De- 
fien is only to explain in general, by what Mechanifm the 
Cavity of the Breaft is alternately enlarged’ and diminifhed’; 
it will be fufficient, to imagine: a Number of Planes drawn thro’ 
every Pair of oppofite Ribs, and making a Number of Angles 
with the Back-bone. It will then be eafy to fee that the more 
acute thefe Angles are, the lefs will the Cayity be which ts 

con- 
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contained within the Cheft; and the lefs acute. they are, the 
greater will that Cavity be: and, confequently, if the Ribs 
can be moved alternately, fo as to make thefe Angles more and 
_ lefs acute, fuch a Motion will alternately enlarge and contract 
the Cavity of the Breaft. 

In determining what Mufcles are employed in performing 
thefe Motions, Anatomifts are greatly divided : But if an 
Experiment may be depended upon, which I find mentionéd 
by feveral Writers upon this Subje&; we may fafely conclude, 
that the Intercoftal Mufcles (among which, I mean to reckon 
the Super- and Intra-Cottales, defcribed by Verheyex) are fufi- 
cient to: perform them, in the eafy and natural Refpiration we 
are mow accounting for. | 

THeEse Authors affirm, That when all the Mufcles, ex- 
cept the Intercoftal Mufcles, which are any where about the 
Breaft inferted into the Ribs and Sternum of a Dog, were en- 
tirely divided, whilft the Dog was alive, the Ribs continued 
iar the fame Motion as before. 

No w, tho’ we fhould depend upon the Truth of this Expe- 
riment, and throw every Mufcle, except thefe, out of our 
€Confideration; as of little or no Service, unlefs where a 
laborious and forcible Refpiration 1s wanted; we fhall ftll 
find the Anatomtfts as much divided in their Opinions 4ow thefe 
Mufcles act, as they were before whch were the Mufcles con- 
cerned’ in Adting. 

Let us therefore examine the Origin, Infertion, and 
Dire&tion of the Fibres of the Intercoftal Muftles; and fee 
whether, from their Make, we cannot gain fome Infight into 
the Manner of their Adting. : 

' BETWEEN every two Ribs on the fame Side, there is a 
Space, which is filled up with Mufcular Flefh, in which two 
different Ranges of Fibres are plainly to be diftinguifhed ; one 
on the Outfide, and the other within : which are called the 
Intercoftal Mufcles. T He. 
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Tue external Range of Fibres runs obliquely dow, ae Re fs 
hind forwards, having one Extremity faftened to the low 
external Edge of the Faseiot Rib, and the other to the ee 
external Edge of the inferior Rib. 

THeEzvternal Range of Fibres runs obliquely wp, from behind 
forwards, having one Extremity faftened to the upper internal 
Edge of the inferior Rib, and the other to the /ower internal 
Edge of the fuperior Rib. 

_ Tus do thefe Ranges of Fibres run in oppofite Directions, 
and interfect each other. 

Borelli, and after him, others who have attempted a Me- 
chanical Account of Refpiration, look upon the whole flefhy 
Subftance, which fills up the Interval between every Pair of 
Ribs, as one Mufcle; and give to: both Orders of Fibres, the 
fame Office of raifing the Ribs. 

IVillis, on the contrary, efpoufing the more ancient Opi- 
nion, imagines, that each of thefe Ranges of Fibres has it par- 
ticular Office; that whilft one of them contracts, the other 
lengthens; and, confequently, upon their acting alternately, 
that the Ribs are, by turns, elevated and depreffed. 

Borellz has endeavoured at a Demonftration of the Impoffibi- 
lity of thefe Orders of Fibres ever performing the conta 
Offices of dilating and contracting the Thorax. 

Willis, indeed, offers no Demonftration; thinking every one, 
who feos how alia A their Fibres run, muft mmadiately 
allot them Offices as oppofite. 

Borelli: fuffers himfelf, at fetting out, to be drawn into a 
remarkable Error. He takes only two Ribs into Confidera- 
tion; and fhews plainly enough (what no one will go about to 


deny) that neither of the Ranges of Fibres, which lie be- 


tween, can, by their Action, pufh thofe Ribs afunder: The 
Confequence of which would plainly be, that as the Office of 
one is to draw the lower Rib towards the upper, the other 
Range cannot poflibly be an Antagonift to it. BuT 
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Bur if he had taken three Ribs together, and obfervcd the 
different Ranges of Fibres in the two Intercoftal Mufcles, 
which lie on each Side the middlemoft of thefe Ribs; he 
would have feen, at firft Sight, that the internal Range in the 
lower Mufcle counter-acts directly the external Range in the 
upper Mutfcle. 

Tuus (Fig. 1.) let AB, CD, EF, be any three Ribs, lying 
next in order to one eh a, easels upon their Ends 
A,C,E. Letad, ad, be the Direction of the external Range 
of Fibres in the upper, and de, de, the Dire@tion of the internal 
Range of Fibres in the lower Intercoftal Mutcle. 

Is it not plain, even at firft Sight, that if the Fibres, @ ¢, 
ad, fhorten, they will pull C D up towards AB; that if 
the Fibres, de, de, fhorten, they will pull CD down towards 
EF; that the Fibres, @ d, a@ d, cannot fhorten, unlefs the 
Fibres, de, de, lengthen, and give way to them; nor 
de, de, fhorten, unlefS 2 d, ad, lengthen: and confequently, 
that when both thefe Ranges endeavour to aé at the fame Time, 
the middle Rib will remain in the fame Place, without any 
more Motion, than if they had never endeavoured to a& at 
all? Do not thefe Fibres therefore plainly appear to have all 
the charaGteriftick Marks of antagonift Mufcles? 

Ir the fame Figures were made for all the Ribs, and. 
their Intercoftal Mufcles, all the external Ranges of Fibres 
would be nearly parallel to 2d, ad: and if they be fuppofed 
to act at once, would pull all the Ribs up, except the Up- 
permoft. 

In the fame Aabich all the internal Ranges of Fibres 
would be nearly parallel to de, de; and if they acted toge- 
ther, would deprefs all the Ribs except the infertor ones: 
which Office the Serratus Pofticus Inferior is very remarka- 
bly contrived to perform with great Force. 'To be convinced 
of which, there needs. no more than to confult. Zuftachius’s- 
Tables. Tab. xxxyi. SINCE 


~“bh 
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Since then thefe Ranges cannot both be contracted at the 
fame Time; and, when they contrac feparately, one Set ele- 
vates and the “rel depreffes the Ribs: ts it not highly rea- 
fonable to conclude, that they were Heres by Nature to act 
feparately, and fucceffively to each other ? 

Wuev, likewife, we confider that it is in our Power to ftop 


the Aion of Refpiration in whatever Part of it we pleafe, 


for fome time at leaft; is it not reafonable to believe we 
do it, as in other Cafes of the like Nature, by exerting a pro- 
portionable Degree of Force in both thefe Ranges of Fibres at 
the fame time, fo that neither may prevail ? 

Tuus much in general upon the Acticn of thefe Mufcles. 
Whoever will go more minutely to work, will find himfelf 
more fully fatisfied of the Truth of what is here faid: But 
my prefent Defign will not allow me Time to be more parti- 
cular. 


We fhall next examine into the other external Appearance 
in Refpiration; the alternate Motion of the Abdomen, in 
and out. 

In performing this A€tion, the Deneue the Abdominal 
Mufcles, and the Air within and without the Bee are all of 
them concerned in their Turns. 

THERE will be no Occafion to give an accurate Defcription 
of the Diaphragm ; it being fufficient for my Purpofe to ob- 
ferve, that it is faften’d at the edge, all the way on each 
fide between the Back-bone and the Sternum, to the Baftard 
Ribs, and to one, or perhaps two, of the True Ribs, crofling 
each of them nearer their cartilaginous Endings as it approaches 
the Sternum; that it accurately feparates the two Cavities, {0 
dar sno Pani (eae pafs from one to the other, whilft it 1s 
whole ; that when it 1s relaxed, and the Ribs depreffed, it 
Duplicatures form as it were two Purfes, convex towards the 

Thorax, 
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Thorax, which confequently take up room in that Cavity ; 
and laftly, that when the Diaphragm is ftretched, and its 
Mufcular Fibres att, tts Duplicatures are.drawn out, and its 
Surface is reduced nearly toa Plane. 

Art the fame Time, therefore, that. the external Ranges of 
Fibres in the Tatercoftal Mutcles raife the whole Set of Ribs, they 
muft, together with them, raife the Edges of the Diaphragm; . 
and with the Affiftance of its Mufcular Fibres, reduce its Sur- 
face nearly to a Piane. The Confequence of which, externally, 
is the apparent: Swelling of the. Cheft and the Motion of. the 
Abdomen outwards ; and internally,,a conftderable enlarging 
of the Cavity of the Thorax... 

To thefe Actions immediately fucceed the Adtons of the 
Serratus Pofticus Inferier, and of the internal Ranges of Fibres 
in the Intercoftal Mufcles, which draw. the Ribs down into their 
former Situation, and with them the. edges of the. Diaphragm. 
At the fame time the Mufcular Fibres of the. Diaphragm ceafe 
to act; fo that the external, Air, ,affifted by the Adtion of the 
Abdominal. Mufcles; on the Contents.of the.Abdomen, is at 
free. Liberty to {qgueeze. the Diaphragm up into the Cavity of 
the Fhorax again :. The.Confequence of which, is internally di« 
minifhing the.Cavity of the. Thorax; and-externally,.the.appa- - 
rent fubfiding of the.Cheft, ands the Motion of. the Abdomen 
inwards. 

LeET us now examine. what -is at pe fame. time beionned by 
the Lungs themfelves: 

T.HE. Infide.of the Lungs is by their Situation and Make: 
every where expofed to the Preffure of the external Air, which 
has a-free. Accefs to it-thro’ the Wind-pipe*: But the Outfide is 
fo carefully..enclofed- in. the.Cavity of the Breaft, that no vifible 
way 1s.to be found for the external Air to infinuate itfelf into 
it:: and therefore it has. perhaps too. haftily, been ‘concluded, 
that there ts abfolutely no Ain ever contained:within the Cavity 
of the Breaft, . Cc Tena ss 
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-T 1s Opinion has the more readily been embraced, as it 
furnifhed an eafy Solution of the Dilatation of the Fishes in 
Infpiration. For when the Cavity of the Breaft is enlarged, 
and there is nothing within it to prefs upon'the outward Sur- 
face of the Lungs, it is eafy to fee that the external Air muft, 
with all its weight, force itfelf into them, and by its Elafticity 
dilate every the minuteft Veficle of which they are compofed. 

Notwirustanpine the Eafe with which Infpiration is thus 
accounted for, this Hypothefis (for it deferves no better a 
Name) labours under many and unfurmountable Difficulties : 
which it were eafy to mention, if the Point in difpute did not 
admit of experimental Proof; as will appear from fome Expe- 
timents taken from Dr. Hales’s Hemaflatscks, Page 83. 

He “ flit Holes thro’ the Intercoftal Mufcles on each fide 
* of the Thorax of a Kitten, and then placing it under an 
‘¢ Air-Pump-Receiver, he killed it in Vacuo. On opening its 
“ Thorax, he found the Lungs very red with coagulated 
“ Blood; which had flowed more freely into their Blood-Vef- 
“ fels on the weight of the Atmofphere’s being taken off of 
** their Veficles, both within their Cavities, and on their fides 
“ next the Thorax. Whereas if'a Kitten be killed in Vacuo, 
*¢ without having Orifices made into its Thorax, the Lungs 
© will in this cafe be very white; for whilft the Air is drawn 
“ away from the Veficles thro’ the Bronchia, the Air, which 
“is included in the Cavity of the Thorax, being dilated, com- 
“ preffes the Lungs, and fqueezes the Blood out of zts Vef- 
« fels, on which Account ay are in this cafe found to be 
" white,” 

‘¢ Awp that the Ait ‘inthe Thorax thus compreffes the Lungs 
** in Vacuo, is evident hence. If the Body of a Kitten, as foon 
as killed, be cut afunder, juft below the Die Phra’ ; anda 
“© Weight be thentied to the Head, fo as to make the obtrunca- 
“ ‘ted Part fink «under ideo 5 and if in this Pofition, it be 
CEH, shai placed 
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“placed in Vacuo, the Diaphragm will dilate confiderably, 
“ and fublide again as foon as the Air is let into the Recci- 
Comer,” 

| oy “pais Proof (fays the Doétor) that there is nits in the 
“ Cavity of the Thorax; which, whilft it thus, by its Expan- 
“ fion, dilates the Diaphragm, or needs at the fame time 
id comprefs the Lungs; in which State they are found on open- 


© ing the Thorax: whereas Lungs taken out of the Thorax do 


“ dilate in Vacuo, and continue fo, even ore Air is let into: 
the Receiver.”’ 

Ir any one is curious to know how this. Air does at firft in- 
finuate itfelf into this Cavity, I can only refer him to the 
rr2th and 113th Experiment in Dr. Hales’s Vegetable Sta- 
ticks; where he may be informed with how very fmall:a Force 
Air will pafs thro’ the Subftance of the Lungs : And leave him 
afterwards to determine in his own Mind, whether it will. not 
follow from thofe Experiments, that the external Air muft in 
like manner infinuate itfelf into the Cavity of the hagsnb if 
ever that Cavity is void of Air. 7 

Erruer this muft follow, or an abfolute anf conftant Cons. 
tiguity of the whole.external Surface of the Lungs to the- 
Parts: which are next them: And how far this is from being al- 
ways the Cafe, will appear from the Hseperiments. we fhall pro- 
duce in the following Pages. 

Lert us therefore; upon the Strength of thefe Experiments,. 
conclude that there is Air within the €avity of the Thorax, 
and fee what fhare it will have in the Adtion of Refpiration. 

To underftand this clearly, let us fuppofe, after an Expira- 
tion is made, that the Lungs remain contracted, whilft the Cavity 
of the Breaft enlarges to its utmoft Extent, in order to make the 
next Infpiration. Then muft the Air in the Cavity have more 
and more room to dilate into, and confequently prefs lefs and 


lefs Su upon the outward Surface of the Lungs, than it 
G2 did 
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did before. And if we now fuppofe the Lungs at Liberty, 
the external Air will immediately enter at the Wind-pipe, and 
equally and uniformly dilate every Part of the Lungs, till they 
fill fo much of the Cavity as to reduce the Air without them to 
an Equilibrium with the Air within. 

Ler us, in the fame manner, fuppofe (now an Infpiration i is 
made) that the Lungs remain dilated, whilft the Gavity of the 
Breaft contracts, in order to make the next Expiration. Then 
muit the Air within the Cavity be condenfed into a {maller 
Compafs, and confequently prefs with a greater Force upon’the 
external Surface of the Lungs ; and if we now fuppofe the 
Lungs at Liberty again, they muft every where be equally and 
uniformly compreffed by this {urrounding Air, till they fubfide 
into a narrower Compafs, and give room to that Air to reduce 
itfelf to an Equilibrium with the Air within them : which can 

not be done till the fame Quantity of Air is thrown out of the — 
- Lungs-that was before taken in. 

Uvron thefe Suppofitions, therefore, the Lungs are dilated, 
and contracted, by the Difference of the Preflures of the Air | 
within and without them, occafioned by the enlarging and 
contracting of the Cavity of the Thorax. 

Now what has here been fuppoted to be done by Starts, and 
with a confiderable Force, is in Nature performed gradually 
and with the greateft Rafe. 

For as foon as the Cavity of the Breaft iota to ie en- 
larged, the Equilibrium is deftroyed between the Air within, 
and without the Lungs ; and the inftant the Difference of the 
Preffures is fufficient to dilate them, the Air begins to enter at 
the Wind-Pipe ; and ever after that, during the gradual en- 
jarging of the Cavity, it equally and uniformly diftends. the 
Lungs, continually fupplying the Space deferted by the Ribs 
and Diaphragm, and conftantly preferving the fame Difference 
of Preflure between it, and the Air within the Cayity, till that 

Cavity 
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Cavity is enlarged to its greateft extent: And when it begins to 
‘diminifh, the Superiority of Force begins to be on the fide of 
the Air within the Cavity; and as foon as it becomes fufficient 
to {queeze together, and contract the Lungs, the Air within 
them begins to yield, and go out, as before it entered, at the 
Wind-Pipe: And thus during the whole time the Cheft is con- 
tracting, will the Air without the Lungs, with the fame gentle 
Degree of Force, equally and umiformly prefs upon every 
Part of the external Surface of the Lungs, till tt has gradually 
forced out the fame Quantity ‘of Air ‘which had before been 
infpired. | 

_ Tuus the alternate and contrary Actions of Refpiration are 
perform’d with equal Eafe, by the Affiftance of the Air with- 
in the Cavity : which feems to be defigned, aswell to prevent 
the Lungs from being at any time too fuddenly or too forcibly 
dilated in Infpiration, as to prefs uniformly upon their whole 
external Surface, and equally contract every Part of them ta 
Expiration. 

Tu1s Way of accounting for the Action of Refpiration, 
feems to be very ftrongly confirmed by an Experiment of Dr. 
Hales, mentioned in his Hemaftaticks; and by two others, 
which were lately made, in order to difeover what Effeét let= 
ting the external Air into the Cavity of the Thorax would haye 
upon the Adtion of Refpiration. 

Dr. Hales gives this Account of his Experiment, p. 77. 
‘« I made an Incifion of two Inches length between the Ribs 
** in the Thorax of a Dog ‘on the right fide. At firft opening, 
“the Lungs were dilated fo as to fill up the Cavity of the 
‘* Thorax; for they preffed againft the inward Orifice of the 
“* Wound, and continued in this State for fome time. But 
“then as this right Lobe of the Lungs fell gradually more 
“ and more, fo the Dog /hewed more and more ‘UOneafinefs in 
* breathing; and on dilating and contracting the Thorax-by 

SOSH 
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‘* the Adtion of the DiapKraem, the Air rufhed briskly z# and 
«« out at the Incifion, But when the Orifice was covered by 
‘« drawing the Skin over it, the Dog breathed in a natural 
“way.” 

Tus Doctor obferved, “ that on ftraining, the collapfed 
‘* right Lobe of the Lungs would inftantly dilate fo vigoroufly,, 
“* as to pufh the lower part of the Lobe one, two, and fome- 
‘¢ times three Inches length out thro’ the Lassies id 

Tue Doétor in his Obfeenarivus upon this Experiment fays, 
‘* Hence there does not feem to be fo much danger as has beer: 
‘* imagined in the Paracentefis, or Incifion into the Thorax, 
*s §¢. for tho’ whilft the Orifice was open, this Dog breathed: 
‘* with difficulty ; yet the left Cavity of the Breaft being by 
«* means of the Mediaftinum ftill clofed, the left Lobe of the: 
‘© Lungs played to and fro to fuch a degree, that the Dog 
‘* breathed enough to keep up the Circulation of the Blood 
‘© for near a quarter of an Hour, as 1 purpofely tried; and 
‘«¢ the Uneafinefs in breathing not encreafing in fo longa time, 
‘* it is reafonable to believe that he would have lived in that 
‘* manner for fome Hours. But if the left Cavity of the Tho- 
‘* rax had alfo been open at the fame time, he would doubt- 
‘¢ Jefs have died foon.” 

As there feemed nothing wanting to make this Experiment: 
compleat, but actually admitting the Air into both Cavities of 
the Breaft at the fame time ; and as I had often heard it had: 
been tried, but without ever meeting with a fatisfaftory Ac- 
count of the Succefs, I was refolved on this Occafion to fee it 
performed myfelf. 

AccORDINGLY the Experiment was tried two different 
Ways, with fuch different Succefs, that it will be proper to give 
a full Account of them both. 

In the firft, we laid bare the Sternum, and part of the 
Ribs of a pretty large Dog, and applying a large Trepan, made 
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a wide Orifice into the Thorax. Immediately upon taking out 
the Piece, the Air was thrown forcibly out at the Hole, by a 
violent Dilatation of the Lungs; which continued for fome time, 
and was fo great, that Part of the Lungs was thruf out at the 
Hole. When the Lungs fubfided, a Finger was introduced, 
and a Perforation made thro’ the Mediaftinum ; by which means 
we were certain that the Air had free Ingrefs into both Cavi- 
ties. Upon this, another viclent Dilatation of the Lungs fol- 
Towed with fuch Force, as threw the Ends of both Lobes of 
the Lungs out at the Hole, where they continued for a while. 
Then the Lungs contracted, but not quite with fuch apparent 
Violence as they feemed at firft to dilate with : and thus they 
dilated, and contraéted again, and again, irregularly, and unna- 
turally, with lefs and lefs Force, for eight, nine, or ten times; 
then they fubfided, and collapfed; and the Dog expired. 

Tue whole Time, from the Making the Orifice to the 
Death of the Dog, was not five Minutes ; and no fooner did 
the violent Motions of the Lungs ceafe, but the Dog immedi- 
ately expired. | 

In the fecond Experiment, we introduced a long and large 
Trochart, together. with its Canula, between the Ribs of a Dog, 
as near the Sternum as we could, dha thruft it in fo far, that it 
pierced the Mediaftinum, and reached to the oppofite Ribs. In 
doing this we entirely avoided hurting the Lungs themfelves, 
Whence, by the by, it is probable that the Lungs are not con- 
tinually applied clofely to the inner Surface of the Thorax; for 
if they had been fo, they muft in all probability have been 
wounded bythe T rochatt, which pafs'd quite te the Cavity 
of the Thorax. 

WHEN we had proceeded fo far, we en not but be fur~ 
‘prized at the great Force that was required to keep the Tro~ 
chart in: which it will be difficult to account for any other- 
wife, than from the Force of the Air within the Cayity, which 

was 
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was greatly compreffed by the violent dilating of the Lungs, 
which immediately followed upon thrufting the Trochart in. 
For as the Dog was thrown upon his Back, the Trochart lay 
above, and acrofs the dilating Lungs; and the Force of them 
alone would rather have kept it fafter in the Wound, than have 
thruft it out: But the Force of the Air, when compreffed 
within the Cavity, muft be exerted againft the End of the Tro- 
chart only, and fo pufh it dire&tly outwards, And that this was 
the Cafe, appeared. upon taking out the Trochart; for then 
the Canula remained very quietly in the Wound, when a Paf- 
fage was opened for the comprefled Air to efcape. This.Force, 
therefore, which is required to keep the Trochart in,, is a.Con- 
firmation of the Opinion, that there is Air contained within 
the Cavity of the Breaft. 

T HE Canula was made with Holes in the Sides. fo. that the 
Atr was undoubtedly let into both Cavities of the ‘Fhorax : 
However, to remove all Objections that could be made, ano- 
ther Trochart was in like manner thruft into the other fide, and 
paffing thro’ the Mediaftinum, its Canula was left in, croffing 
the firft, 

As to the Motion of the Lungs themfelves, there: was nearly 
the fame Appearance in both Lobes, that Dr. Hales defcribed in 
the right Lobe only. | 

IMMEDIATELY; upon making the Wound with the.firt 
Erochart, followed a very great and forcible Dilatation of the 
Breaft, which was. repeated now and then at very irreguiar.In-. 
tervals of Time ; to each.of thefe fucceeded:as remarkable and. 
forceable. a. Contragétion.: But it: was not long before the. 
Breaft gradually fubfided fo much, that we began to imagine 
the Lungs were collapfing ; and fhould have:expeéted the fud-.- 
den Death of the Dog, if the Motion of one.of the Canule; 
which refted upon the Heart, had not ion us that the Heart 
fill beat Waited and, ftrougly. 

Upon. 
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Upown this, we took out one of the Canule, and having — 
fomewhat enlarged the Wound, we introduced our Fingers; _ 
when we could plainly feel the whole Subftance of the Lungs 
alternately dilate, and contra@, at proper and regular Diftances 
of Time, correfponding to the Motions of the Ribs and Dia- 
phragm : And notwithftanding thefe Dilatations and Contra- 
tions were very fmall, the Heart beat freely, and the Pulfa- 
tions in the Pulmonary Artery were plainly to be felt. 

In this manner, with one of the Canule in his Breaft, did 
the Dog continue to breath for above two Hours ;~ and was at 
laft as likely to live as at any time in the two Hours. before. 
So that Death is by no means the immediate Confequence of 
the meer Admiffion of Air into both Cavities of the Breaft at a 
time. 

THERE is fomething very remarkable in the different Suc 
ceffes of thefe two Experiments; which may ferve, at leaft, to 
account for the different Opinions of Authors upon this Sub- 
ject : who, on both fides, feem to fpeak from Experience, and re- 
fer their Readers to the Effeéts of live Diffections. 

Ir will be worth our while to examine carefully into the 
Circumftances of each Experiment, and fee whether this Difé 
ference cannot be accounted for. 

Tue firft Appearances, upon making the Orifices, were 
nearly the fame in both thefe Experiments. i 

In the firft, the Lungs were fo violently dilated, that the 
Ends of the Lobes did more than once rufh out at the Wound, 
and continued in that ftate for fome time. 
_ In the fecond, as the Canulz, which were in the Breaft, pre« 
vented the Lungs from being thruft out thro’ the Orifices, we 
could only judge from the Appearances, that there was the fame 
violent Dilatation; but the Trochart was no fooner in, than the. 
Breaft was very much dilated, and continued fo for a confider- 
able time, : | | 
: D Ane 


18 Of the Acrion of RESPIRATION, 


Ane in Dr. Hales’s Experiment likewife, the Lungs were 
confiderably dilated, fo as to prefs againft the inner Orifice of 
the Wound, and remained fo for fome time; and upon any 
ftraining of the Dog, the lower Part of the Lobe was violently 
thrown out one, two, or three Inches length at the Wound. 

In order to account for this violent Dilatation of the Lungs, 
as well as for the Ends of the Lobes being thrown out at the: 
Wounds ; the Pain which the Animals muft neceflarily have 
been in, whilft the Wounds were making, muft be taken into 
Confideration. For this Pain muft naturally produce an Endea- 
vour in the Animal to exprefs it by Crying ; and Crying can 
no otherwife be produced, than by performing an Expiration,. 
and at the fame time contracting the Orifice of the Wind-pipe, 
in order to force the Air thro’ a {mall Orifice with a proper Ve- 
locity, to form the acute Sound of Whining. ‘Fhe Air there 
fore in the Cavity muft prefs upon the external Surface of the 
Lungs with confiderable Force, at the fame time that the Air 
within them is prevented from going freely out ‘at the Wind-.. 
pipe; and confequently, they will be kept tight againft the 
Ribs, by the Preffure of the Air within the Cavity, and at the . 
fame time be rendered ftiff by the compreffed Air within them.: 
This will be doing whilft the Wound is making; and confe- 
quently, when the Wound is made, the Lungs will be feen in , 
a dilated State, prefling againft the Orifice of the Wound; and 
if the Animal ftrains with great Violence, the Air will be for- - 
ced thro’ the contracted Orifice of the Wind-pipe with greater . 
Velocity ; the Lungs themfelyes will not be fo much dilated; © 
the Air within the Cavity will prefs them more violently againft — 
the Ribs; and confequently, the moft flexible. Parts of them | 
(which are the taper Ends of the Lobes) wiilbe forced out at - 
the Wounds, more or lefs, in proportion to the Strength and’: 
Quicknefs with which the Animal iis ftraining ; and’the Ends of - 
the.Lobes will continue out, tilk the prolonged Expiration, is . 

gs | Oxer,:, 


Of the AcTion of RESPIRATION. 19 


over, and no longer; unlef$ they fhould accidentally ftick faft 
in the Wound, which has fometimes been the Cafe. Forwhen 
the Expiration ceafes, the Crying muft ceafe with it ; an Infpi- 
ration muft follow ; the Air in the Cavity muft have room 
given it to dilate into; and confequently, the Ends of the 
Lobes, (protruded only by the Force of that Air, when conden~ 
fed) muft return in again, and remain fo till the Dog begins 
again to cry. 

Tuts I conceive to be the true Way of accounting for the 
firft Appearances in all thefe Experiments. 

Bur why did one of thefe Dogs continue alive for above 
two Hours; and the other, fcarce a Moment after the. violent 
‘Dilatations and Contractions ceafed ? 

' Tam apt to believe it was owing entirely to the difveretie 
Sizes of the Apertures made into the Cavity of the Thorax. 
The Orifice, made by the Trepan, was about the Bignefs of a 
Crown Piece: The two Orifices made by the Trocharts were 
not fo big, taken together, as a Shilling. 

Now from what has been faid before, Refpiration 1s carried 
-on, by the Motions of the Ribs and Diaphragm alternately gi- 
ving the Superiority of Force to the Air within and without 
the Lungs; confequently, fo long as the Air within the Cavity 
can be alternately comprefled and dilated, fo as now to be more 
denfe, and now more rare, than the Air within the Lungs, fo 
long will Refpiration go on. 

AGREEABLY to this, in Dr. Hales’s Experiment, whilft 
the Orifice was open, the Dog breathed with Difficulty ; be- 
“caufe in Infpiration, when the Air in the Cavity fhould have 
been rarefied, the external Air rufhed in thro’ the Wound and 
prevented it; and in Expiration, when it fhould have been 
.. condenfed Mop the Breaft, it rufhed out at the Wound. 
- But when the Skin was drawn over the‘ Orifice, Refpiration 

went on as regularly as before the Wound was fade becaufe 
D2 the 
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the Air within the Cavity had then a Power of dilating when 
the Thorax was enlarged, and muft be condenfed when the 
Thorax was contracted, exactly as in natural Refpiration. :. 

So. if you fuppofe a {mall Orifice to be made on each fide 
of the Breaft 5, it will follow, that when the Cavity enlarges, 
the external Air will enter fafter thro’ the Wind-pipe into the 
Lungs, than thro’ thefe {mall Orifices into the Cavity, and the 
Lungs will have time to dilate before the external Air can en- 
‘er into the Cavity to prevent them ; and, for the fame Reafon, 
upon contracting the Cayity of the Breaft, and condenfing the 
Air both within the Lungs and the Cavity, the Air has a freer 
Paffage to efcape out. of the Lungs at the Wind-pipe, than out 
of the Cavity at the Orifices ; and confequently, in this Cafe, 
the Action of Refpiration will. be performed, tho’ not fo per- 
fetly as in a natural State; and the fmaller thefe Apertures aze 
in, proportion to that of the Wind-pipe, the more like the na- 
tural will the difturbed Refpiration be. 

So that probably, by this way of Reafoning, the Death of 
the Dog in the firft Experiment was owing to the Size of the. 
Aperture; which was fo large, that the dilating and contracting 
of the Thorax could, produce no Alteration in the Denfity of 
the Air in the Cavity, the Communicatign being too great and 
too fudden,with the open Alr. 

- Wuereas, in the other,Experiment, the Apertures were fo 
{mall, that the free Paffage of the Air thro’ them was retarded; | 
and confeqnently, fome Alteration, tho” but an. incontaeee ble 
one, was made in the Denfity of the Air within the Cavity, by 
the Motion of the Ribs and. ‘Diaphragm ; and fome fort of Re- 
fpiration was accordingly kept up, _ fe 

I onty:offer this as an Attempt to account for, this remark-. 
able Difference in the Events of thefe Experiments, not haying 
had an Opportunity, or indeed any. Inclination, to try.more of. 
thefe cruel Experiments, in order to be fully fatisficd that this 
was aa the Cafe, _ Upon, 
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Uron the Whole, therefore, may we not conclude, 

1. Tuat the A@ions of the external Ranges of Fibres in 
the Intercoftal Mufcles raife the Ribs and Sternum, both up- 
_wards and forwards ? 

2. TuHat the Diaphragm, at the fame time, by pri Aion 
of its Mufcular Fibres, pufhes the Contents oe the Abdomen 
downwards and forwards ? . 

3. THar the Cayity of the Thorax 1s a both thefe Mo- 
tions confiderably enlarged ? 

4. TuHat the enlarging the Cavity of the Thorax is not 


_barely defigned for the containing the inflated Lungs, which | 


in common Refpiration do not dilate to the utmoft they are ca- 
pable of ? But, 

5. THAT Nee ereat Ufe of this enlarging rs Cavity of di 
Thorax is to give room to the enclofed Air to dilate, by which 
its Elafticity, ee confequently, its Preflure upon tite external 
Surface of the Lungs, is diminifhed ? 

6. Tuat whilft the Cavity of the Thorax is thus enlarg- 
ing, the Lungs are gradually and gently dilated with a Force 
equal to the Difference of the Preffures of the Air within, and« 
without: them ? 

7. T Hat immediately upon the Geffation sf the Actions of 
the Diaphragm, and the external Ranges; the internal Ranges. 
of Fibres, affifted by the Serratus Pofficus inferior, begin to- 
a&t and deprefs the Ribs.and Sternum ? 

8. Tuar the Abdominal Mufcles and the.external Air do, 
at the fame time, by the Intervention of. the Contents of the: 
Abdomen, {queeze up the Diaphragm into the Thorax again? 

9. Tuar the Confequence of this, is diminifhing the Cavity 
of the Thorax, and compreffing the Air within it; and confe-. 
quently, encreafing its Preffure upon. the external Surface of the 

Lungs °° 


10, AND, 
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1o, AnD laftly, that the Air within the Lungs having no= 
:thing to keep it in, muft yield and give way; and confequently, ~ 
the Lungs will, during the Deprefling of the Ribs, be gra-— 


dually, gently, and uniformly compreffed ; and the Air thrown 
out again with a Force equal to the Difference of the Preflures 
-of the Air within and without them ? | 


Tus have I endeavoured to explain the Adtion of Refpi-- 


ration, and the Mechanifm by which it is performed ; and I~ 


‘have cholea to be fo particular 1 in enumerating the Steps taken 
in the Performance of it, that I may with the greater Diftina- 
-nefs proceed to examine the different Opinions of Authors 
concerning the Ufe of Refpiration in the Animal Oeconomy, 
which is the Subje@ of my next Difcourfe. | 
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ANIMAL OxErcONOMY. 


3» Gyr axe -OON. after the Circulation of the Blood was - 
& ‘ Sop difcovered, and the Certainty of it eftablith- - 
hn x Ie ed beyond difpute, it was readily allowed: by. 
(>> Oy almoft every one, thatthe Health, Strength, 
eal us YY py and Nourifhment of the Body was owing to » 
ae. KGFENCA the Blood’s being duly and. conftantly circu- - 
bated, t: every Part of it; and that in whatever Way thofe. 
Parts were nourifhed, the Nourifhment itfelf was conyeyed by » 
the Blood : and confequently, that the Blood muft,in a healthy - 
State of the Body, be fo conftituted as to contain the Particles : 
defigned by Nature for Nutrition; and-at the fame time to pre- - 
ferve itfelf in fuch a:Degree of Fluidity, as would enable it.to 
pais thro’ every the minuteft Veffel. | : 
T urs led the Way toan Enquiry, How this particular Cone - 
ftitution of the Blood was fo duly kept up whilft it was in the © 
Body, which every one knew it would jaw typi lofe | cage 
being: taken out of it? 
j THE- 
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T ae Lungs were foon fixed upon as the moft likely of all 
the Parts of the Body for performing this neceflary Office; and - 
not without very good Reafon. For, befides that it followed 
from the Make of the Heart, and the Diftribution of the Pul- 
monary Veins and Artery, that no Portion of Blood, how 
minute foever, could perform two Circulations, without paf- 
fing thro’ the Lungs; there was an obyious Difference in the 
Colour of the Blood after it had pafs’d thro’ the Lungs, from 


the Colour of it before: Whence it was reafonable to conclude, 


that fomething very material happened to it in that Vifcus. 
Tue Difference of Colours in the Blood in the Veins and 
Arteries had been obferved long before the Circulation was 
thought of ; -and it was accordingly divided into Venal, and 
Arterial Blood: and thefe were looked upon then as different 
Fluids, performing different Offices in the Animal Oeconomy. 
But when the Courfe of the Circulation was well under- 
ftood, and it was known for certain that the Fluid, both in 
the Veins, and Arteries, was one andthe fame Blood continually 
vifiting all Parts of the Body; that every Portion of it, after 
it had paffed the minuteft Veffels, returned to the Heart in 
the Vezus of avery different Colour from what it had in the 
Arteries ; that it retained this new Colour even till after it 
had paffed the Heart, and the Pulmonary Artery had con- 
veyed it to the Lungs; and laftly, that it no fooner came out 
of the Lungs, than it appeared in the Pulmonary Vein re- 
ftored again to the Colour it was of in the Arteries: it was 
thought reafonable to conclude in general, that the Conftitu- 
tion, as well as the Colour, of the Blood was different before 
from what it was after it had paffed the Lungs ; that the Ar- 
terial Blood did more particularly contain the proper Nourifh- 
ment which was to be convey’d by the Circulation to every 
Part of the Body; and that whatever was wanting in the Venal 
Blood for the Purpofes of Life, whether from a lofs of Nutri- 
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tious Particles, or fome Variation in the Degree of its Fluidity, , 
was given to it in its paflage thro’ the Lungs, where it fo plain- 
ly recover’d its Arterial Complexion. 

AND as every one was then bnfy in making Faaniges into 
all Parts of the Animal Oeconomy ; it was not. long before this 
Opinion received a very. ftrong Confirmation: for the very 
Veffels were found, by which thofe Parts of our Food, which 
are defigned for the Nourifhment of the Body, are taken up 
and conyeyed into the Blood, under the Form of a milky Fluid, 
fince known by the Name of Chyle. 

From this Difcovery it appeared, that the Chy/e, after it is 
duly prepared and digefted, is almoft continually preffed thro’ 
_ the Thoracick Dua, and lifting up the Valves in the Subclavian 
Vein,, 1s forced in fmalt Quantities into it; whence, following 
the Courfe of the Veins, it is carried:together with the Blood. 
which returns from the fuperior Parts of the Body into the Sz- 
nus Venofus: and here meeting with the reft of the Blood which 
returns from the inferior Parts of the Body, it is together with 
them both conveyed into the Heart, and. thence into the Pul- 
monary Artery. 

HLENCE it was evident; that there was sera ialis paffing 
into the Lungs a Portion of Venal Blood, with a fmall Share of 
Chyle, not yet duly and intimately il with it; and.as there 
was continually pafling out, of them a Portion of Arterial 
Blood, differing very vifibly both from the Chyle and Vena} 
Blood ; it was very: reafonably imagined, that this Difference 
arofe from the Venal. Blood’s being more duly blended toge- 
ther, more intimately mixed: with this Supply of Céy/e, and fo 
altered in its Conftitution, whilft it was paffing thro’ the 
Lungs, as to be more fitted for the Offices of the Circulation : 
And hence it was concluded, that the Lungs were not only fo 
fituated as to receive each Portion of Blood at its return to the 
Fleart, after every Circulation, and together with it what Chy/a 

“Was 
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‘was ready prepared and digefted; but fo conftructed likewife, 
as intimately and duly to mix them together into one uniform 
Fluid, of fuch a Degree of Fluidity as enabled it to pafs the 
minuteft Veffels in the Body. 

Awnp/as a conftant Supply of frefh Air was, by the alternate 
Actions of Infpiration and Expiration, admitted into the inner- 
moft Receffes of the Lungs, whilft thefe Alterations were ma- 
king in the Blood within them; which Supply of frefh Air 
was known to be abfolutely neceflary to Life: it was imagined 
that fome vivifying Aura was imbibed by the Blood in its Paf- 
fage thro’ the Lungs, without which it would be ablolutely un- 
fit. for the more fecret Purpofes of Life. | 

THEse Confiderations naturally led the Way to full farther 
Enquiries into the particular Mechanifm of the Lungs them- 
felves, and the Manner in which fo advantageous and neceflary 
an Alteration was made in the Blood whilft it ts paffing thro’ them. 

In order to underftand what has been faid upon a Subje& of 
fo nice a Nature, it will be neceflary to give a Defcription of 
the Make of the Lungs ; but not fo minute a one as might at 
firft be imagined : It will be fufficient for our Purpofe to con- | 
fider them as confifting only of Air-Veffels, Arteries, and 
Veins; by the firft of which the external Air is alternately ad- 
mitted into, and thrown out of their very inmoft Receffes; and 
by the latter, the whole Mafs of Blood is continually circula- 
_ ting thro’ their minuteft Veffels. 

Tue external Air is received by the Trachea Arteria; which, 
as foon as it enters the Lungs, dividing into the Bronchia, con- 
veys it to the different Lobes which lie on each fide the Medi- 
aftinum. ‘Thefe Bronchia are divided and fubdivided infenfibly 
into fmaller, and fill fmaller Branches on each fide, and con- 
ftitute the Tobe. Each of thefe Lobes may be fibai ae | 
into Lobules ; and in thefe fmalleft Lobules the Air-Veffels 
terminate in Veficles, which communicate one with another, 


So 
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So that thro’ the Bronchia the Air is admitted into the Veficy- 
tar Cavities of every the minuteft Lobule. 

To give a proper Notion of the Blood Veffels, it will be 
fufficient to obferve, that the Pulmonary Artery enters the Lungs 
nearly where the Trachea Arteria begins to divide; and divi- 
_ ding immediately into two, follows the Air-Veffels in all their i 
Progrefs thro’ the Lungs, dividing and fubdividing nearly as 
they do, till at laft it ends in a furprifingly-minute Network 
of Capillary Branches, inofculating with one another, and di- 
ftributed all over the Sides of the Veficles deferibed vbevel 

Tue Blood brought by this Artery, and diftributed thus 
thro’ every Part of the Lungs, its taken up again by the mi- 
nuteft Branches of the Pulmonary Veins: which continually uni- 
ting with one another, as they carry it back to the Heart, grow 
gradually larger and larger; are conftantly fituated clofe by the 
Arteries and Bronchia; and end at laft in the four fhort Veins 
which go out of the Lungs nearly where the Artery enters. Vide 
EBuftach. Tab.27. Pig. 13. 

From this Conftrudtion of the Blood-Veffels, it moft un- 
doubtedly follows, that the Venal Blood, together with the 
Chyle, which is brought in one large Veffel: into the Lungs, 
muft pafs thro’ the very minute Veffels, which are diftributed. 
over the Sides of the Veficles, before it can be taken up by 
the Veins and returned to the Heart ; the Confequence of which: 
is, being firft divided into the minuteft Streams, and: afterwards 
gradually mixed together again. 

Awp from the Diftribution of the Air-Veffels of the Lungs, 
it follows, that the Air muft be continually admitted into the 
Cavity of thefe Veficles ; by which Means it is brought with- 
in lefs than the thoufandth Part of an Inch of being in imme- 
diate Conta& with the Blood, whilft it is divided into the mi+ 
nuteft Streams; there being nothing between but the exceflively 


fine Sides of dara ps the minuteft Veffels.in the whole Body.. 
Bo 2 AND: 
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ANp from the alternate Aétions of Infpiration and Expira. 
tion, it will follow, that the Surfaces of thefe Veficles, toge- 
ther with the Blood-Veffels, which are diftributed upon them, 
muft be alternately prefled upon by the Air within and with- 
out them, and confequently be tn continual Motion. 

Ler us therefore carefully and feparately examine into the ® 
Effeéts which are likely to follow, 1. from the Venal Blood — 
and Chyle’s being thus diyided into exceedingly minute Streams, 
and afterward reunited again into one; 2. from the different 
Preffures which it is alternately expofed to in the minute Blood- 
Veffels ; and laftly, from the Motion of thefe Blood-Veffels, 
which is the Confequence of this different Prefflure ; and fee 
whether they are fufficient to account for the remarkable Diffe- 
rence which is found in the Blood when it is taken up by the 
Veins and united again into larger Streams. 

First, the feparating the Blood into the minuteft Streams, 
and uniting it again into a large one, 1s no more than what is 
performed exactly in the fame manner to the whole Mafs of 
Blood in every Circulation, by the whole Set of Arteries and 
Veins in the Body; and to Part of it at a time in almoft every 
particular Vifcus : in one Cafe for the fecret Work of Nutri- 
tion, and in the other for the better carrying on the Secretion 
that is to be made in every particular Vifcus. 

Bur in both thefe Cafes, it is the Arterial Blood which is 
thus divided into the minuteft Streams ; and after every fuch 
Divifion, reuniting its Streams, it conftantly returns of that 
Conftitution which denominates it-Venal Blood. 

Since then we find that Arterial Blood 1s changed into Ve- 
nal, as well as Venal into Arterial, after having been feparated 
into minute Streams, and united again; this Confideration alone 
will be of little or no Service in our Enquiries. | 

Let us, therefore, next examine what the Blood unAldiocs 
in pafling thro’ the Tight from the Preffure of the Air upon the. 
Sides.of the Veffels thro’ which it circulates. From 
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From what was faid in my firft Difcourfe, it will be eafy to 
underftand, that at every Expiration the Air is thrown out of 
the Lungs by the Motion of the Sides of the Veficles; and 
that in order to do this, they muft fuftain and overcome the 
Weight of fo much Air as they remove. So that before we can 
determine what the Blood undergoes in circulating among thefe 
Veficles, whilft they are thus throwing out the Air, we muft 
firft fee what this Preffure is which the Sides of the Veficles 
muft fuftain. 

Ir for this Purpofe we confult the Wniters of the beft Cha- 
racter for their Knowledge, not only in the Anatomy of the 
Parts, but even in Philofophy and Mathematics; we fhall find 
them fo widely differing in their Accounts, that one unacquain- 
ted with their Works would rather think they were gueffing at 
the Truth, than that each of their Opinions was backed with 
Mathematical Calculations. 

One affures us, that the Preflure of Air overcome in gentle 
and ordinary Refpiration, is equivalent to the Weight of four- 
teen Thoufand Pounds ; another contents himfelf with a bare 
Hundred ; and a third makes it fo inconfiderable, he <an hard- 
ly find a known Preffure infignificant enough to compare it to; | 
whilft all the Three appeal to Mathematical Demonftration for 
the Truth of what they affert. 

Bur whoever will examine the different’ Methods in which 
thefe Gentlemen form their Calculations, will readily give the 
Preference to the Laft: He will never find him attempting to 
build, till he has got a fure and folid Foundation prepared for 
him by Nature; and accordingly, the Refult of his Calculation 
is agreeable to the Eafe with which Nature carries on all her 
moft conftant Works. 

Tue Impetus (fays this Author) which the internal Surface 
of the Lungs fuftains in a common Refpiration, is lefs than the 
Motion of the gentleft Dew defcending from the Sky, being 

equal 
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equal to the Motion of a Column of Water (whofe Bafe is the 
internal Surface of the Lungs, and whofe Height is but the 
==, Part of an Inch) moving with a Velocity no greater than 
what would carry it thro’ an Inch in a Second of Time. 

Tuart this is the Truth, no one will doubt, if he reflects 
upon the Eafe with which Refpiration is commonly performed; _ 
or if he confiders attentively the Mechanifm of the Parts, as we 
explained it above. 

ConstrpeEr the Make of the Veficles, how thin and plia- 
ble they are; how they are fituated in the Lungs ; what free 
Accefs the external Air has to them; and that they are all en-- 
clofed by the external Coat of the Lungs: Confider that this 
external Coat is {urrounded every where by the Portion of Air 
contained within the moveable Walls of the Thorax ; follow 
in your Minds the Motions of the Breaft in Infpiration and 
Expiration; and you will readily fee that the internal Surface 
of thefe Veficles cannot fuffer more from the Prefflure of the 
Air, than the Surface of your Hands, when you move them to 
and fro with the fame gentle Velocity. 

In Infpiration, the Ribs are gradually moved upwards, and 
the Diaphragm gradually pufhed out ; the Air within the Ca-. 
vity would therefore gradually have more and more Room al-. 
lowed it to dilate into, if the Air within the Lungs did not as: 
eradually dilate the Veficles and {well the Lungs, fo as always. 
to keep the Air in the Cavity very nearly of the fame Degree’ 
of Denfity : So that little or no Alteration is made in the Pref 
fure of the Air, either within or without the Lungs ; only more 
Air is fuffered to enter the Lungs: but Air does not prefs in 
proportion, to its Quantity, provided the Space enlarges with 
the Quantity, as here it is permitted to do. 

For the fame Reaion, in Expiration, as the Cavity of the 
Thorax is gradually diminifhed, the Air is gradually pufhed 
out of the Lungs ; but the Preffure is no where much greater 
than it was before. INDEED 
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INDEED if the Air was prevented fromr going out of the 
Lungs, there would gradually, as the Breaft fubfided, be more 
and more Preffure upon both the internal and external Surface 
of the Lungs, becaufe the Air both within and without the 
Lungs muft of Confequence be compreffed ; and as the Ori- 
fice of the Wind-pipe is but fmall, if the Cavity of the Breaft 
“was greatly to be diminifhed at once, there would arife a confi- 

.derable Difference of Preffure upon the Lungs ; becaufe the 
Air would be compreffed fafter than 1t would have Power to 
dilate: But as the Cavity of the Breaft does, in eafy Refpira- 
tion, gradually enlarge and contract, and confequently allow 

_ Time for the Air to pafs freely in and out thro’ the Wind-pipe ; 
the Preffure of the Air upon the Veficles, or the Action of the 
Veficles upon the Air, is no more than what every Part of the 
Body undergoes, that is in the fame Degree of Motion. - 

For any Advantage therefore which can arife to the Blood 
from the Preffure of the Air alone upon the Veffels in which 
it circulates, it equally enjoys it in every other Part of the 
. Body, as well as in the Lungs. 

WE are next to enquire, What Degree of Motion is given to 
the Sides of the Veficles. by the alternate Motions of Refpira- 
tion, and what Effect it will have on the Blood ? 

- InpeEeEp if we argue from the violent Motions of the 
Lungs, which happen upon opening the Breafts of living Ani- 
mals, where they are now ftretched out with fuch Force, as al- 
moft to crack the Veffels which compofe them; and now fo 
contracted and fqueezed together, that one would never expe& 
to fee them dilated again; we might, perhaps, be led to be- 
lieve the Motion of the Veficles worth our Confideration: But 
even in this Cafe, the Blood would not be more aéted upon by. 
the Sides of its Veffels, than it muft be in the minute Veffels of 
the Mufcular Parts of the Body in hard Labour or violent Ex- 
ercife ; and yet the Blood returning in the Veins after fuch 
. Muticu- 
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Moufcular Action, has no more of the Arterial Conftitution, than 
at any other time. It could not therefore be concluded, that 
the Arterial Conftitution accrues to the Blood from the irregu- 
lar Motions of the Sides of the Veficles, even tho’ there was al- 
ways fuch a confiderable Motion given to them in Refpiration. 

But if we confider how eafily Refpiration 1s performed in 
Sleep, when the Body is moft recruited, and the moft fecret 
Offices are carrying on; how gently, and yet how freely, the 
Air is refpired ; and befides this, how much Air is conftantly ~ 
retained within the Lungs: we fhall find Reafon to conclude, 
that the Veficles of the Lungs are at all times confiderably ex- 
panded, tho’ they are more fo in Infpiration, and lefs in Expi- 
ration.. 

Ir likewife we reflect upon what was delivered above, both 
from Calculation and the obvious Mechanifm of the Parts, con- 
cerning the Smallnefs of the Impetus of the internal Saece : 
of the Lungs, and compare it with the Time an eafy Expira- 
tion is performing; we fhall be very well fatisfied how inconfi- 
derable the Velocity of the Sides of the Veficles is in ordinary, 
Refpiration, | 

So that it feems probable, that the Blood-Veffels, which 
are diftributed about the Coats of thefe Veficles, roo pretty, 
nearly the fame Degree of Motion from free fel eafy Refpira- 
tion, that. the Blood-Vefflels about the Coats of the Vifcera do 
from their Periftaltick Motion ; and if this Degree of Motion 
is of any confiderable Ufe in arterializing Venal Blood, why, 
does it not appear in the Blood which returns from the or 
by its having fome Degree at leaft of this Arterial Conftitu- 
tion ? 

. Upon the Whole, therefore, does it appear that any thing 
more happens to the Blood, either from the Minutenefs of the 
Veffels thro’ which it circulates in the Lungs, or from the Pref; 
fure of the Air upon thofe Veffels, or from the Motion of their 

Sides, 
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Sides, than what happens to it in almoft every other Part of 
the Body? 

Or, Is there any more Reafon to fuppofe, that the red Glo- 
bules Gs the Blood are (if I may be allowed the Expreffion) 
taken Meafure of in the Lungs, and fqueezed down to a pro- 
per Size to fit the minute Veflels of the Body, than that in paf- 
fing the minute Veflels of the Body they are prepared to cir- 
culate thro’ the Lungs ; efpecially fince the Blood circulates 
thro’ every Part of a Foetus, before it is permitted to pafs thre’ 
its Lungs? 

Yer great Notice is taken of thefe Globules, and great Re- 
gard paid to the Preffure of the Air upon them, and the Mos 
tions of the Sides of the Veffels thro’ which they circulate ; 
and the Confequences of them are fuppofed by fome to be very 
material: For hence, fay they, the Blood can, at no two In- 
ftants of Time, nor in any two Points of the Lungs, be equally 
prefled upon; and confequently, by this Difference of Preffure, 
and the great Velocity with which the Blood circulates thro’ 
the minute Blood Veffels, which are themfelyes in perpetual 
Motion; The old, worn, and broken Globules are /gueezed to- 
gether, and formed anew, rubbed down, and ground, and turn- 
ed and twifted ito fuch Shapes, as fuits them beft (according to 
the favourite Hypothefis) to the future Offices of the Circulation. 

Ir will, therefore, be worth while to remind you of an Ex- 
periment of Dr. Lower’s; from which it will very plainly ap- 
pear, that neither this alternate Motion, nor this Difference of 
Preffure, is at all neceffary to the Production of the Arterial 
Conftitution of the Blood. 

Tue Doétor contrived a Way, firft by making fimall Incifi- 
ons thro’ the outward Coat of the Lungs of a living Animal, and 
_ then by blowing a continual Blaft of Air in at the Wind-pipe, 
to keep the Lungs continually diftended with frefh Air; and 


whilft they were thus without Motion, and confequently whilft 
bi the 


Pat 
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the Blood circulated without any different Degrees of Preffure, 
he opened the Pulmonary Vein, and found the Blood returning 
in it, as truly Arterial Blood as what ufed to be found in that’ 
Vein when the Lungs were ever fo violently in Motion. 


BU T notwithftanding it appears, that the AGion of the mi-. 
nute Veffels in the Lungs ts in itfelf the fame with the A@ion 
of the minute Veffels in the Body ; yet if we refle@ upon the 
different Natures of the Venal and Arterial Blood before they 
undergo this Action ; if we confider the different Difcharges. 
which are made from them, whilft they are undergoing it; and 
after they have gone thro’ it, tf we compare the Compaétnefs, | 
Elafticity, and continued Pulfation of the Arteries which receive 
the Blcod at its Return from the Lungs, and convey it to the 
minute Veffels of the Body, with the vielding, laxe, and inac- 
tive Make of the Veins, which take up the refluent Blood from 
the minute Veffels of the Body, and return it again to the Heart 7: 
we fhall not be at all furprifed, that one and the fame Adtion 
fhould contribute to the different Alterations in the Blood we: 
are now enquiring into. 

- Ir, befides this, we find that the Blood does, in its Paffage 
thro’ the Lungs, receive a very confiderable Supply of thofe 
active and nutritious Particles which it lofes in circulating thro” 
the Body, we fhall be at no great Lofs to determine for what 
Ufes they were principally defigned in the Animal Oeconomy.. 
aft. As to the different Natures of Venal and Arterial Blood, 
I fhall confider them only in general, and obferve, that the Ar-. 
terial Blood is intimately, uniformly, and duly blended toges 
ther, fo as to form a Fluid, fuited to the Offices of the Circula- 
tion; and that the Venal Blood is not perfe&tly fo, but has loft 
fome of that peculiar Conftitution, and 1s approaching to thar 
difunited State which it foon falls into when it is taken out of 
the Veins and left to itfelf ia any Veffet without Motion. 
Cone 
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CONSEQUENTLY, tho’ the whole Mafs of Blood, Venal 
as well as Arterial, is made up of a Number of Fluids, all of 
different Natures, and is therefore a very heterogeneous Fluid ; 
yet when the Arterial Blood is compared with the Venal, it 
may allowably enough be termed Homogeneous : becaufe every 
Portion of Arterial Blood is nearly of the fame Nature with 
that which fucceeds, or that which goes before it; which is not 
true of the Venal Blood. 

W Hart ftill makes the Fluid which circulates thro’ the Lungs 
more heterogeneous 1s, that the Chy/e (which is itfelf an hete- 
rogeneous Fluid) ts juft before {queezed into the Venal Blood, 
without being duly and intimately mixed with it. 

Tae Fluid, therefore, which is to be divided into very mi- 
nute Streams in its Paflage thro’ the Lungs, compofed thus of 
Chyle and Venal Blood, muft, of confequence, be very hete- 
rogeneous; whereas That which is to be ferved in the fame 
- manner in the minute Veffels of the Body, is in this Cafe to 
be looked upon as homogeneous. 

Tuts is the firft remarkable Difference worth our Confide- 
ration. 

In the next Place, we are to confider the Difcharges made 
from thefe different Fluids, whilft they are thus fecataita into 
minute Streams. 

Tue Difcharges made from the Acesiias Blood may be re 
duced to thefe general Heads: 

1. WHATEVER is feparated from the Blood in the Office of 
Nutrition ; | 
2, WHATEVER pafles off by infenfible Perfpiration at the 
Surface of the Body ; | 

3. WHATEVER in like manner tranfudes thro’ the Veffels 
into the Cavities of the Body; and 

4. WHATEVER Is fecreted from it in any Gland or Vifcus, 
is taken from the Arterial Blood. THE 
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Tue firft of thefe Difcharges is evidently of fuch Particles 
as are of the moft Advantage to the Health of the Body; and 
as they are the moft attractive, they are, without doubt, fuch as. 
are moft ferviceable in keeping up the Arterial Conftitution. ._ 

As to the Second and Third, tho’ they are chiefly of fuch 
Particles as are recrementitious, yet, together with thefe, there 
muft efcape fome of the nutritious Particles; and confequently, 
Part of thefe Difcharges‘muft be of differvice, and impair the 
Conftitution of the remaining Blood. 

AND as to the Secretions in general, which are made from 
the Arterial Blood, the fame 1s more remarkably true, both with 
regard to what nutritious Particles go off with them, aad with 
Regard to the Service moft of thefe-Secretions are afterwards of 
in fupplying the Food with fuch Qualities as make it more 
readily mix and unite with the Venal. Blood, to form. it: again in- 
to. Arterial Blood::. For the fame Reafon, therefore, that thefe 
Secretions are afterwards of Service in reducing the difunited 
Venal Blood and Chyle again to the proper Arterial Conftitu- 
tion, the Lofs of them muft be of Differvice to: the Arterial 
Blood, and impair its homogeneous Conftitution ; and accord. 
ingly we find the Arterial Blood, after every Secretion, even 
when. the. Parts fecreted, are excrementitious,, brought back in 
the Veins, as of no farther Service, till it has again been circu- 
jated thro’ the Lungs. 

So that, in general, the Difcharges made from the Arterial 
Blood, tho’ they all of them promote. the Welfare of: the-whole 
Body, are of differvice to the Blood itfelf, as to its Arteriat 
Conftitution, z. e. they do all of them, in fome Degree or other, 
tend to impair and render it Venal. 

On the contrary, we fhall find.that the Difcharge made from 
the Venal Blood and Céy/e, in their Paffage thro’ the Lungs, is: 
moft beneficial to the Blood, and greatly promotes the Reco- 
yery; of its Arterial Conftitution. THIs, 
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Tuts will be very plain, 1f we confider it in the following 
Manner: | 

U pon examining the Weight of what we eat and drink, and 
comparing it with the Weight of what we difcharge by Stool 
and Urine, we find that much the greater Part of our Food 
goes off by infenfible Perfpiration, z e. paffes off thro’ the mi- 
nute Pores of the Body, and is taken up by the Air in the Form 
of fo fubtle a Fluid as to efeape our Obfervation. 

In this Account therefore of infenfible Refpiration, is inclu-- 
ded- whatever is taken up by the Air, as well in the Lungs as: 
at the Surface of the Body.. | 
_. We. have already obferved, that the Air has a free Admit-. 

tance into the. Veficular Cavities of every the minuteft Lobule: 
in the Lungs; and it likewife appears, from the moft accurate 
Eftimate that has yet been made,. or. perhaps that. the Nature: 
of the Thing will admit.of, that the internal Surfaces of all the 
Veficles taken together, to which the Air has this conftant- and 
free Admiffion, amount to near ten.times the Surface of the 
whole Body.. 

As it happens:that whenever Perfpiration is much encreafed, 
we. find’ a.watery Fluid condenfed upon the Surface of the 
Body ; and whenever we open any Part of an Animal, we find: 
it moift, and a vapoury Steam arifing from it, at the fame time: 
that the red Parts of the Blood are carefully preferved within 
the Veffels; we.might fafely enough conclude, that the ex-. 
ceeding fine-Coats of the minute Veffels in the Lungs will, in. 
the fame manner, fuffer thefe watry Parts of the Blood and. | 
Chyle to efeape thro’ their Pores, without letting the more oily: 
and attractive Particles, which compofe the red Globules, go off 
with them. . 

Awp as the Expanfe of. Air to which the Blood 1s here.ex-. 
pofed is fo much greater than that at the external Surface of the 
Skin, we might too conclude, that the Difcharge here muft be. 
confiderably greater than at the Skin. Bur: 
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Bur as Experiments are much more convincing than the moft 


fubtle Arguments, I fhall tranferibe a few from Dr. Hales’s 
Hemaftaticks (Page 73-77) by which we fhall be enabled to 
form fome Judgment, both of the Nature and Quantity of this 
Ditcharge. | 


«© J rrx’p (fays Dr. Hales) a Glafs Tube to the Pulmonary 


Astery of a Calf’s Lungs, and then thro’ a Funnel poured 
warm Water into it; then with a large Patr of Bellows fix’d 
to the Wind-pipe, I alternately dilated the Lungs, to try if 
by that Means the Water would pafs into the Pulmonary 


Vein ; but I foon found myfelf difappointed, for the Water 


flowed io freely from the Capillary Arteries thro’ the Tuni- 
cles of the Veficles into the Veficles themfelves, and thence 
into the Bronchia, as to flow plentifully thro’ the Wind- 
pipe, when it hung down in a depending Pofture.” 

‘Ar fir I fufpetted that the Force of the Water, which, 
was four Feet high in the Tube affixed to the Artery, might 
have burft the thin BloodeVeffels; but I found it the fame 
in feveral Tryals on the frefh warm Lungs of Sheep, Oxen, 
and Calves, even when the perpendicular Height of the Wa- 
ter in the Tube was lefs than a Foot; and doubtlefs the 
Force, with which the Blood is thrown into the Lungs by 


the right Ventricle of the Heart, 1s greater than this.” 


«© Anp that fo {mall a Force of Water could not burft the 
Blood-Veffels, I was affured by the following Experiment, 
wiz. I diffolved four Ounces of Nztre in a Pint of hot Wa- 
ter, into which Water there flowed from the cut Throat of 
a Calf, a Quart and a Quarter of a Pint of Blood, which 
was kept in a diluted State by the nitrated Water. Having 
then fixed a Tube, which was two Feet long to the Pulmo- 
nary Artery of the above-mentioned Calf’s Lungs, I poured 
gradually into the Tube, of the nitrated Blood, as much as 


the Artery and its Ramifications would contain, which was’ 


** near 
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near a Quart, none pafling, that I could perceive, into the Pul- 
monary Vein.” 

‘* Tue Lungs were much ‘Etatedls and looked very red ; 
but notwithftanding the perpendicular Height of the Blood. 
in the Tube was two Feet, yet no Blood paffed thro’ the 
Tunicles of the Veficles into the Veficles and Bronchia; for 
when the Wind-pipe was held downwards, nothing flowed’ 
out but a white Froth: A plain Proof, that when the Water 
was lefs than a Foot perpendicular in Height in the forego- 
ing Experiments, it did not forcibly break thro’ the Blood- 


* Veffels, but muft pafs thro’ Pores, which were too fine for 


the Globules of nitrated Blood to pafs.’’ 

‘© Wuen I cut a Slafh into the i ae ag of the Lungs, the 
nitrated Blood flowed freely out.’ 
«¢ ANp that the Capillary Veffels are not burft by the Force 
of the Water, feems further probable from hence, wiz. FE 
fixed a Tube, five Feet long, to the Pulmonary Vein of a. 
Hog’s Lungs,. and poured in warm Water, which neither 


flowed into the Pulmonary Arteries, nor among the Bronchia: 


an Argument that this Force did not burft thefe Veins; which, 
fome Anatomifts fay, have no Valves in them.” 
“ WuHeEN I fixed the Tube to the Wind-pipe of thofe 
Lungs, and poured in Water, it paffed thro’ the Bronchia, and’ 
ran out of the Orifice of the Pulmonary Artery; but not 
above one fifth fo faft, as when its Courfe was the reverfe,, 
viz. from the Pulmonary Artery to the Bronchia; in which. 
Cafe it run at the Rate of a Pint in a Minute.” 
“ Yet when Air was blown into the Cavity of the Lungs 
thro’ the Wind-pipe, none paffed thence, either into the 
Pulmonary Artery or Vein.” | 
‘ ANOTHER time I tried alfo, whether the thin Serum of 
a Hog’s Blood would pafs from the Pulmonary Arteries thro’ 
the correfponding Veins of the Lungs of the fame Hog; 
‘ which: 
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« which Lungs were kept warm with Water: the Serum paf- 
‘« fed moft freely thro’ into the Bronchia, but not into the Veins.” 

-‘Tuus far Dr. Hales. Now from thefe Experiments it 
will follow, that what is taken up by the Air in the Lungs ts 
the ferous Part of the Venal Blood, and the watry Part of the 
Chyle, which is in each of them in too great a Quantity, to be 
proper for conftituting Arterial Blood; but that neither the 
Globular and red Part, which remains unaltered in the Venal 
Blood, and is ftill fit to enter the Compofition of Arterial 
Blood, nor the common elaftick Air we breath, is fuffered to pafs 
thro’ the Coats of the Veffels. 

Tue Difcharge, therefore, which is made from the Venal 
Blood and Chyle, is fuch as is plainly ferviceable to the render- 
ing them Arterial Blood. 

As tothe Quantity of this Difcharge, it appears by another 
Experiment of Dr. Hales’s, (Page 323) to which I refer my 
Reader, “* that the Granny: of Moifture carried off by Refpi- 
‘* ration in twenty-four Hours, amounts to1,39 Pound ;”’ which 
compared with what is, at an Average, fuppofed to be perfpired 
in that time, is—~ of the Whole at leaft. 

ai Difference, therefore, in the Difcharges made from 
the Venal and Arterial Blood, whilft they undergo the A@ion 
of the minute Veffels of the Body, is likewife worth our con- 
fidering. 

_3dly, ANoTHER Confideration of great Fri dota to our 
prefent Enquiry is, the Supply which the Venal Blood and 
Chyle receive in their Paffage thro’ the Lungs. 

From the many Experiments which Dr. Hales contrived 
to-difcover the more hidden Properties of the Air, it is very 
evident, that That Fluid is abforbed and taken into the very 
Bib tance of all the other Bodies, whether folid or fluid, and 
whether they are of the Animal, Vegetable, or even the moft 
folid of the Mineral Tribe : T hat after it is thus taken into 


if them, 
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them, it no longer retains tts elaftick Quality, bite adheres with 
the ftrongeft Attraction to their component Particles; but that 
notwithftanding this, upon the Application of Fire, or upon the 
Adtion of any diffolving Menftruum, it is always ready to ree 
fume its Elafticity: and is confequently, at one time, as fervice~ 
able in preferving the Cohzfion of the Parts, as at another 
time it is ative in promoting their Diffolution, by raifing too 
great a Degree of Heat, or producing too violent a Fermenta-~ 
tion. 

T He Blood in particular, upon being examined by Chemi- 
~ cal Experiments, yielded a great Quantity of Air, which before 
lay inactive within it, and which it muft certainly have acqui- 
red within the Body of the Animal from which it was taken. 

T Hts naturally led him to try experimentally, Whether this 
Air paffes into the Blood with the Aliment only, with which 
it muft undoubtedly be mixed, or is any where immediately 
taken up from the external Atr. 

He foon found very good Proof, that a great Quantity of 
elaftick Air was deftroyed in Breathing ; and tho’ it was no 
eafy thing to determine exactly the Quantity, yet he contrived 
a Way of doing it with tolerable Accuracy. 

Tue Refult of his Experiment was, that in 24 Hours, when 
the Air is frefh, a hundred Grains of Air are abforbed in com« 
mon Refpiration. 

‘* But (fays the Dodtor) tho’ this be not looked upon as a 

“« very exact Eftimate, it muft fill be allowed, that fome of 
‘ the Elafticity of the Air, which is infpired, is deftroyed, and 
‘* that chiefly among the Veficles, where it is moftly loaded 
“* with Vapours; whence, probably, fome of it is conveyed to 
‘« the Blood, which we fee is by an admirable Contrivance 
‘‘ there fpread into a vaft Expanfe, commenfurate to a very 
‘* large Surface of Air, from which it is parted by very thin — 


** Partitions; fo very thin, as thereby probably to admit ‘the 
G “© Blood 
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‘© Blood and Air-Particles (which are there continually chang-. 
‘< ing from an elaftick to a ftrongly-attra@ting State) within the 
‘© Reach of each other’s Attraction ; whereby a continued Suc- 
‘* ceffion of frefh Air may be abforbed by the Blood.” 

Now, if we once allow, that the Atr-Particles are taken in-~ 
to the Mafs of Blood, we muft at the fame time fuppofe them 
to be as ready to refume their elaftick State, and as active im 
producing Warmth and Heat, whenever the Blood is briskly 
agitated 1 in the Veffels of the Beng, as they are known to be 
in any other Subftances whatever ; and for the fame Reafon,. 
whilft. they are undifturbed, to be as ferviceable in encreafing 
the Cohefion of the: Parts they are near, whether folid or 
fluid. 

We may therefore reafonably conclude, ehat the Venal 
Blood and Cy/e is fupplied, in their Pailievs thro’ the Lungs, 
with a Quantity of active Particles from the ins 

Tue Arterial Blood, on the contrary, does no where, fe 
we know of, receive any fuch Supply.. 

TEseE are the obvious and remarkable Differences we find. 
~ upon comparing the Condition of the Blood, whilft it is chang-. 
ing from Arterial to Venal, with its Condition. whilft it becomes. 
Arterial: again ; and from thefe Differences, together with the 
different Natures.and Makes of the Veffels thro’ which it circu-. 
lates, after thefe Changes.are begun, it will be eafy to form a: 
general Notion how the peculiar Conftitution of the, Blood is 
perpetually preferved’ within the Body, whilft in Health; and, 
what Service the Lungs are of towards it. 

In order:to this, it muft be confidered in. general; that hete- 
rogeneous Fluids will. retain, their peculiar Degrees of Fluidity. 
as long as their component Particles. are prevented, either from: 
feparating, and afterwards uniting again into different Combi- 
nations, by. a proper Degree of Heat and. Motion, or from fly. 
ing off, by being enclofed in, proper Veflels. 

| ANp. 


Anp on the contrary, that they will foon lofe thefe Degrees 
of Fluidity, when fome of their Particles are fuffered to evapo- 
rate, or fly off, and the reft are left to themfelves without Heat 
or Motion ; whence it will follow, that the longer this remain- 
ing Fluid is left to itfelf, and the lefs the Heat and Motion is 
to which it is expofed, the more will it degenerate from its for~ 
mer Conftitution. 

Ir.now we take a View of the Arterial Blood, juft as it ar= 
rives at the fimall Veffels of ‘any Part of the Body, and follow 

- it in its Courfe thro’ all the Veffels, to its Return to the Heart 
and Lungs again, we fhall find, that at its Entrance into thefe 

minute Veflels (tho’ it is undoubtedly a very heterogeneous 
Fluid, compofed of a Number of Fluids of different’ Natures, 
yet hey are all fo intimately, uniformly, and duly blended to- 
gether, that) every fucceeding Portion of it is ofthe fame Na- 
ture with the Portion that goes before it; but that when it ar- 
rives at the Heart, its component Fluids. are not fo blended to- 
gether ; different and improper Combinations are beginning ; and 
the Whole is approaching to that difunited State which it foon 
falls into when taken out of the Body : and, confequently, that 
uhlefs this difadvantageous Alteration in the Conftitution of 
the Blood be correéted at every Circulation, almoft as foon as it 
is begun, it would not be long before it beechié highly impro- 
per for the Offices of the Circulation. 

Tuts will be evident, if we confider, that in its Progrefs 
thro’ thefe minute Veffels, the moft nutritious, and confequent= 
ly the moft attractive Particles, are feparated from it in the Of 
fice of Nutrition ; that other Particles fly off from it in infen- 
fible Perfpiration; that in fome Places larger Diicharges are 
made from it in Secretion; and that the remaining Fluid is fe- 
parated into very numerous and minute Streams, which do not 
unite again till the Blood is brought into one or other of the 
large Veins, which brings it back to the Heart again. 

/ Gz AND 
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Anp if it be farther confidered, that thefe large Veins are 
yielding, laxe, inactive Veffels, which continually grow wider 
and wider, and are of a confiderable length, we may conclude, 
that the Arterial Blood, like all other heterogeneous Fluids, 
muft lofe its peculiar Conftitution, both on Account of the moft 
attractive Parts being fuffered to efcape by Perfpiration and Se- 
cretion, or being left behind in Nutrition; and on Account of 
the remaining Part being for a confiderable time, and in a great 
Degree, left to itfelf in large inactive Veffels, with little or no 
Motion ; by which the different forts of Fluids, which com- 
pofe the refluent Blood, have liberty given them to feparate 
into different and improper Combinations. 

So that the Blood begins to lofe its Arterial Conftitutton in 
the minute Veffels of the Body, and grows more and more de- 
praved the nearer it advances towards the Heart; and when it 
arrives at it, it ts the moft Venal it is da ih bf becoming in 
that. serticdlar Circulation. 

Ler us now, in the fame manner, take a View of the re- 
fluent Blood at its Entrance into the ene and: follow it-in its 
Courfe back to the Heart, and thence thro’ the Arteries to the 
minute Veffels of the Body ; and we thall find, 

1. THAT it receives. at the Heart, juft: before it enters the 
Lungs,.a Supply, of Cdy/e. | 

2. THar this Chyle is itfelf a very heterogeneous Fluid; 
confifting of fuch Particles as are very evidently defigned: by 
Nature for the Nourifhment of the Body, blended and mixed 
with a large Quantity of thin, watery Fluid, by the- Interven- 
tion of the Saliva, Bile, and Padbeeatic Jules: 

3. Tuar this Chyle is not here intimately and duly mixed 
with the Blood; neither does it continually or equally flow in- 
to it; and confequently, 

4. Tue fucceeding Portions of. Blood and Chyle, which fol- 
low each other into the. Lungs, are not of one and the fame 
Conftitution, | 5. THAT, 
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5. Tuat thefe different Portions of Blood and Chyle are 
each of them feparated into very numerous and very minute 
Streams, by the Veffels which are diftr nner upon the Coats of 
the Veficles. 

6. Tuar by the hiodinkddionk of thefe minute Veffels, their 
heterogeneous Contents are continually and ute Gdouthy run- 
ning together. 

7. Tuat whilft they are circulating within thefe minute in- 
ofculating Veflels, they have an. Opportunity given them, by 
the Make of the Lungs, and the large Expanfe of Air to which 
they are expofed, not only of parting with fome of the watery 
and ferous Particles, with which they are loaded, but of recei- 
ving a Supply likewife of active and ftrongly-attraétive Parti- 
cles from the Air, 

8. Luar all the Portions of the Blood and Chyl/e, which 
entered the Lungs of fuch different Conftitutions, being there 
feparated into the minuteft Streams, and continually intermixed 
with each other; being eafed of the Load of their watery and 
inactive Parts ; and receiving in their ftead a Supply of more 
attractive Particles of the Air: are, after a very fhort Paflage, 
hurried all together thro’ four fmall Veins in Comparifon to. 
the Vene Cave, into the left Szvas, which conveys them to the 
Heart of the more lively Colour and uniform Confiftence, which 
is peculiar to Arterial Blood, and which they wanted before. 

ANp, laftly, that after they have paffed the Heart, they 
are circulated thro” Veffels which are ftrong, elaftick, in conti- 
nual Action, and grow narrower and narrower; by which 
Means the due Heat and proper Mixture is kept up and im- 
proved in the Blood, till it arrives again at the fmall Veffels of 
the Body, for whofe Nourifhment it is purpofely defigned. 

Ir is further to be obferved, that the Syftem of Pulmonary: 
Veins, which receive the Blood and Chy/e thus altered, and 
newly blended together, is lefs capacious, ftronger, and more 


compact, . 
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compact, in comparifon to the correfponding Syftem of Pulmo- 
nary Arteries, than any other Syftem of Veins in the Body is, 
in comparifon to theirs; and confequently, tho’ they refemble 
the other Veins in growing wider and wider, yet by their being 
fo ftrong and compact, as well as by their betng fo much fhor- 
ter, than the other large Veins of the Body ; the Blood thus 
newly mixed will not have the fame Time or Opportunity al- 
lowed it to feparate again, and return to its former depraved 
and broken Conftitution, in its Paffage thro’ thefe to the Heart, 

that it had in the others. > 

THE Blood therefore begins to return to its Arterial Confti- — 
tution in the {mall Veffels of the Lungs ; and this beneficial 
Change is kept up, and improved, by the-Adction of the whole 
Set of Arteries in the Body. 

Tuus do we fee how curious and confit! a ‘Proviltok is 
made by Nature to recruit the returning Blood with a frefh Sup- 
ply of thofe nutritious and active Particles it muft neceffarily 
part with in every Circulation, and to reftore that uniform Con- 
ftitution it is fo liable to lofe during its Return thro’ the Veins. 

We fee likewife, that this advantageous Alteration made in 
the Blood, is not owing to any thing in the Make, Aton, or 
Motion of the minute Blood-Veffels in the Lungs, different 
from thofe in other Parts of the Body; but proceeds, 

tr. FroM the Situation of thefe Blood-Veffels, with regard 
to the Heart, fo as to be always receiving the refluent Blood, 
together with what Chyle is ready prepared, digefted, and 
iqueezed into it. 

2. From the Situation, Make, Diftribution, and Motion of 
the Air-Veffels of the Lungs; by which a conftant Supply of 
frefh Air is continually adraitiind into the very inmoft Recefles 
of the Veficular Cavities. 

3. From the peculiar Make of thefe Veficles, the Diftri- 
bution of the minute Blood-Veffels upon their Coats, and the 

Inof- 
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Inofculations among thefe Blood-Veffels; by which a Commu- 
nication is made between the Air, the Blood, and Chy/e, within 
the Lungs. 

Ano, laftly, from the different Nature of thefe Fluids thus 
brought together, and the Confequences of their mutual Adti- 
ons upon each other, both whilft they are within the Lungs, 
and whilft they are circulating thro’ the Body by the Force of 
the Heart and Arteries. 

Autuo’ the moft material Alterations which are made in 
the Blood may, perhaps, depend upon the mutual Adion of 
-eomponent Particles of the Air, Blood, and Chy/e, upon each 
other; and we may therefore very reafonably defpair of ever 
being able to form an accurate Idea what thefe Alterations are, 
or how they are made, any farther than what has already been. 
obferved in general : yet, as we are certain from Experiment; 
that there is a conftant, and very confiderable, Difcharge made 
from the Lungs ; as we have Reafon likewife to believe, that a 
eonfiderable Quantity of the elaftick Particles of the Air is ad-. 
mitted and taken into the Blood itfelf; and as we find fo ab- 
folute a Neceffity of a conftant Supply of' frefh Air, that. we- 
can live but a very few Minutes without it; it will certainly be 
worth our while to enquire, with greater Accuracy than we hi- 
therto have done, into the Method in which the deep and‘in-.. 
moft Recefles of the Lungs are alternately eafed of that Air, 
which is loaded with Vapours, and fupplied with. frefh in its. 
ftead. | 

For, altho’ the Lungs are alternately dilated and contraéted,. 
and: confequently fome Air is alternately admitted into them, 
and thrown out again; yet as they are never fo compreffed as 
to have all the Air contained within them entirely thrown out, 
and an equal Quantity of frefh Air admitted in its Place: the 
Air which lies deepeft within the Lungs, vzz. that in the Ca-. 
vaties of the. Veficles will not be thrown out at all by their al-. 

ternate : 
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ternate Motion; for upon the Contraction of the Lungs, it will 
be only pufhed up higher into the larger Branches of the Bron- 
chia, and upon their Dilatation it will fall down again into the 
fame Cavities, and confequently from this alternate Motion of 
the Lungs alone, we can account for no more than a conftant 
Supply of Air fomewhere within the larger Air-Veffels: but for 
the continual Change of Air in the Veficular Cavities, which is 
the only Place where it is of immediate Service, we muft have 
recourfe to fome other Caufe. 

Tuts other Caufe is the elaftick Quality of the Air, by 
which it is always obferved to expand itfelf} and confequently 
become lighter, as it acquires different Degrees of Heat; and to 
condenfe and grow heavier, as it lofes them again. The Confe- 
quence of which is, that almoft as foon as any Air is admitted 
into the Lungs, it acquires a certain Degree of Heat above what 
it had before; by which it expands, and becomes lighter than 
common Air, and muft, for that Reafon, afcend and go out of 
the Lungs, and give room for the frefh and heavier Air to fub- 
fide into its Place: and as the Veficles lie the decpeft within 
the Lungs; as the Air within them is almoft in immediate Con- 
tact with the Blood; and as there 1s continually oozing thro’ 
their Coats a watery Vapour, warm as the Blood it is immedi- 
ately taken from: it will plainly follow, that the Air within 
thefe Cavities is the warmeft and moft dilated of any Air with- 
in the Lungs; and confequently will be continually afcending 
thro’ the cooler and frefher Air, whilft that defcends into its 
place: So that by this Circulation among the different Portions 
of Air within the Lungs, a frefh Supply of it is admitted into 
the Veficular Cavities, and the watery and recrementitious Va- 
pour difcharged from the Blood, are cont away with the 
warmer Air which is expired. 

Ir with this View we again take the Fabrick of the Air-Vet- 
fels of the Lungs into Confideration, and compare the Make 

and 
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and Situation of the Air-Pipe and Bronchia, with the Make and 
Situation of the very minute Veficles, we fhall find the firft of 
thefe particularly contrived to promote an cafy Circulation 
among thefe different Portions of Air. 

Tue Wind-Pipe, the Bronchia, and the larger Branches of 
them, are plainly of a very ftrong cartilaginous Make, which re- 
fifts the Preffure of the Parts about them ; fo that they are al- ° 
ways (in Expiration as well as Infpiration) nearly of the fame 
Capacity ; and this fort of Make is continued, in a great Meafure, 
thro’ all, even thevery minute Branches of the Bronchia. On 
the contrary, the Veficles are of fo fine a Contexture, that they 
yield to every the finalleft. Preffure, and are fo fituated towards 
the external Parts of the Lungs, that they are more immediately 
preffed upon by the Air in the Cavity of the Breaft, than even 
the {mall Branches of the Bronchia are; and confequently muft 
have their Cavities very confiderably diminifhed during every 
Expiration. 

So that we may im general affirm, that the Capacity of all 
the Veficular Cavities taken tether: will be very confiderably 
diminifhed in every Expiration, in proportion to its Magnitude; 
and the Capacity of all the larger Air Veffels. will not, in pro- 
portion to its Magnitude:. 

From this, therefore, it fhould feem, that the Veficular 
Part of the Lungs, and the very minuteft Branches of the Bron- 
chia, are more particularly affeted by the alternate Motions of 
the: Ribs and Diaphragm:; and the Wind-Pipe and: Bronchta 
(with regard'to Refpiration) are of no other Service, than to re- 
ceive both the frefh andthe old Air, and afford them conveni- 
ent room to change Places according to their particular Gravities: 

For the warm Air, when it is, by the Contraction of the 
Breaft, f{queezed out of the Veficular Cavities tnto the Bronchia, 
has there Liberty given it to circulate; and by that time the: 

Breaft. has dilated again, it has afcended thro’ the frefher Air';, 
H which: 
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which frefher Air, being defcended into its Place, ftands ready 
‘to fupply the dilating Veficles. 

‘Tus may we account, with a tolerable Degree of Probabi- 
lity, as well as Accuracy, for the Manner in which both the 
Difcharge made from the Blood in the Lungs is carried off with 
the warm Air, and the Supply of frefh Air is taken into the 
Veficles in its Place ; and if we confider, that this is continu- 
ally doing, without any the leaft Interruption when we are in 
perfect Health, we may eafily conceive how fo great a Difcharge 
may be made, tho’ in the Form of a Fluid too fubtle to be the 
Obje&t of our Sight. 

I nave dwelt the longer on this Subje@, and been more 
particular in explaining this Nicety in the Manner of our Breath+ 
ing, becaufe it will greatly affift us in forming a Judgment of 
what feems at prefent the moft probable way of accounting for 
the abfolute Neceflity we are under of having a conftant Sup- 
ply of frefh Air. 

In order to fettle this Point, feveral have tried Experiments, 
both on themfelves, as long as they could bear them; and on 
Animals, till they expired. They themfelves found the greateft 
Uneafinefs in breathing the fame Air after two or three Mi+ 
nutes; and the Animals all of them died, tho’ fome lived much 
longer than others. ay 

Tue fame fort of Experiments were tried with burning 
Candles, lighted Brimftone, c. confined to the fame Air, in a 
large Receiver; and Flame, as well as Life, was found to fubfift 
no longer than frefh Air was admitted to its Support. 

Hence thofe, who firft made thefe Experiments, imagined 
that there were certain Particles, friendly to Life and Flame, 
equally diftributed in every Portion of Air; and that when thefe 
were exhaufted, either by the Breathing of an Animal, or the 
Flame of any Homies Subftance, That Portion of Aja became 
entirely ufelefs; and sibhela another frefh one, with its Recruit 

of 
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of friendly Particles, was admitted, the Animal died, and the 
Flame went out. Thefe were afterwards fuppofed to be nitrous 
Particles; and accordingly That Air was efteemed the moft 
healthy which aboynded moft with Nitre. 

Bur when Dr. Hales, in his Aualyfis of the Air, repeated 
thefe Experiments, with fome little Difference in the Manner of 
making them, he foon found good Reafon to fufpec the Infuf. 
ficiency of this way of accounting, either for the Death of the 
Animals, or the going out of the Flame. 

He added to thefe, feveral new Experiments of his own; and 
from the Whole, he was rather inclined to believe They were 
ewing to the Lofs of Elafticity in the component Particles 
of the Air itfelf; which he found, by his Experiments, always 
followed upon admitting either the Smoak of burning Candles, 
Brimftone, &c. or the Vapours exhaled along with the Breath 
of living Animals, into the Air confined in a Receiver. Vide 
the Experiments, and the Reafoning upon them, from Axp.102. 
to the End of the Analyfis of the Air, in the Vegetable Sta- 
hicks, 

As there is fome Nicety in this way of accounting for the 
Death of Animals, which are long confined to breath the fame 
Air; and confequently, for the great Uneafinefs any Perfon feels" 
upon attempting to do the fame for more than a Minute or two; 
and as what the Doétor has faid upon this Subject is difperfed. 
about in feveral Parts of his Two Volumes ; I hope I fhall be 
excufed, if I colleé& all that can be faid upon it, and fet it in 
ene View; in order that it may be the more readily embraced,. 
if it be true, or more eafily confuted, if it be falfe. 

He tells us in his 4ppendix to the Hema/?. p. 323, that he 

f’ made Ufe of the following Method to try, with the greateft Eafe 
and» Accuracy, how long he could breath, to and fro, the fame 
Air, and to find. how much of its Elafticity was in that Time. 
deftroyed. | 

Hs +m Th 
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« T CEMENTED (fays he) faft at a Hole in the Tiop of an 
«© Air-Pump Receiver, a Wooden Foffet. I fet this Receiver 
© ina wide Veflel, which had two Inches depth of Water in it, 
‘* Jeaving room at the Bottom for the Water to pafs freely to 
‘* and fro. In this Pofition, the Quantity of Air in the Re- 
‘* ceiver was equal to $22 Cubick Inches. Then, ftopping my 
‘© Noftrils, I firft breathed out what Air I could from my 
‘« Lungs, and then applied my Mouth to the End of the Fof 
«¢ fet, where I breathed to and fro the $22 Cubick Inches of © 
‘s Air for two Minutes and a half; when growing uneafy, I 
«* breathed all the Air I could from my Lungs, as at the firft ; 
‘* and at the fame time giving a Signal to a Stander-by to mark 
** the Height of the Water in the Receiver with a Piece of 
‘¢ Chalk, I found upon meafuring, that 18 Cubick Inches, or 
«¢ th Part of the whole Air, was in that Time reduced from 
‘© an elaftick to a fixed State: But fome further Allowance is 
‘© to be made on Account of the Expanfion of the Air in the 
« Receiver, by reafon of the Heat it had received in Refpira- 
On. 

U pon this Experiment we may make the following Obfer- 
vations. 

1, WuivLsrT the Air, included within the Receiver, was 
freely taken in, and thrown out of the Lungs, there was conti- 
nually admitted into it what Vapours were exhaled from the 
Veficular Cavities of the Lungs, and thro’ the Coats of all the 
Parts between the Lips and thofe Veficles. | 
2, None of the Particles of included Air and Vapour have 
any Means to efcape thro’ the Glafs or Water; nor is it to be 
fuppofed, that in fo fhort a time as two or three Minutes, any 
confiderable Quantity of them could be abforbed and taken in- 
tothe Blood ; and, | 

. 3. CONSEQUENTLY, the Receiver, Mouth, Throat, and 
Lungs do, at the End of that Time, contain all the Particles of . 
: Air 
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Air which they contained at firft, together with the Vapours 
exhaled into them. | 

4. Since the Water rifes in the Receiver, by the Preffure 
of the external Air upon the Surface of the Water in the large 
- Veffel, thefe Particles muft lie clofer together than they did be- 
fore, without preffing more upon the Water than when they had 
the whole Receiver to poffefs. 

5. CONSEQUENTLY, either every Particle of Air muft 
have loft Part of tts Elafticity, or Part of them have loft it all, 
and have entirely changed from an elaftick repelling Condition to 
a ftrongly attracting one. 

6. Since the Water (in other Experiments tried in the fame 
manner) is found to rife after the Receiver, and Air, and every 
thing is cool, and left to itfeif; it feems reafonable to conclude, 
that the Vapours exhaling from the Lungs do fo ftrongly attract 
the Particles of the Air, in which they {wim, as to incorporate 
with them, and prevent their flying off, and becoming elaftick 
again. 

7. From what was faid above, Refpiration is beft carried 
on when the Air we breath ts perfe@tly elaftick, and when That 
Portion of it, which 1s to be taken into the Lungs, is of a 
proper Degree of Coolnefs, in compartfon to the Warmth of 
the Vapours exhaled from the Blood into the Veficular Cavi- 
ties; becaufe the free Circulation of the Air in the Lungs de» 
pends entirely upon thefe Properties of the Air. 

8. In this Experiment, therefore, the oftener the Portion of 
Air, contained in the Receiver, has been breathed to and fro, 
and paffed thro’ the Veficular Cavities of the Lungs, it will ‘not 
only be more and more loaded with Vapours, which we find 
by Experience deftroy its Elafticity, but it will likewife come 
nearer and nearer to the fame Degree of Warmth with the Air 
in thofe Cavities; and confequently, will lofe more and more -of 
thofe Properties, Coolnefs and Elafticity, upon which the €tr- 

culation 
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culation of the Air within the Lungs depends, and by which 
the Air is perpetually changing in ordinary Refpiration. 

9. Ir is evident, therefore, from this way of Reafoning, that 
there muft be a Time after which the Air in the Veficular Ca- 
vities can no longer be changed for the Air in the Receiver. 

10. Tu1rs Time appears, from this Experiment, to be about 
three Minutes in human Lungs: for it 1s reafonable to fuppofe, 
that the Uneafinefs in breathing arifes wholly from the Want 
of this Change of Air in the Lungs; which I am now to fhew. 

Dr. Hales expreffes himfelf thus, in Axp, 111. Vege. Stat. 
‘« Tt is plain, from the Effects of the Fumes of burning Brim- 
‘¢ ftone, lighted Candles, and the Breath of Animals, on the 
“ Elafticity of the Air, that its Elafticity in the Veficles of the 
‘+ Lungs muft be continually decreafing, by reafon of the Va- 
‘* pours it is there loaded with; fo that thofe Veficles would, 
‘‘ ina litcle time, fubfide, and fall fat, if they were not fre- 
** quently replenifhed with frefh elaftick Air at every Infpira- 
‘¢ tion, thro’ which the inferior heated Vapour and Air afcends, 
‘* and leaves room for the frefh Air to defcend into the Vefi- 
** cles.’ 

‘« Bur when, inftead of thefe frequent Recruits of freth 
«+ Air, there is pee an Air furcharged with acid Fumes and 
‘* Vapours, which not only, by their Acidity, contra& the exqui- 
‘* fitely fenfible Veficles, but alfo, by their Grofsnefs, much re- 
-** tard the free Ingrefs of the Air into the Veficles ; many of 
‘6 which are exceeding fmall, fo as not to be vifible without a. 
‘© Microfcope ; which Fumes are: likewife continually rebating 
‘s the Elafticity of that Air: then the Air in the Veficles will 
‘* lofe its Elafticity very faft, (Vzde Exp. 107, 108.): and, con- 
‘« fequently, the Veficles will fall flat, notwithftanding the En- 
** deavours of the extending Thorax to dilate them as ufual ;. 
‘¢ whereby the Motion of the Blood thro’ the Lungs being 
ftopped, inftant Death enfues,” 


ry 
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« Wutcu fudden and fatal Effeét of thefe noxious Vapours 
‘¢ has hitherto been fuppofed to be wholly owing to the Lofs 
«and Wafte of the Viuyfying Spirit of Air, but may not 
‘** unreafonably be alfo attributed to the Lofs of a confidera- 
‘* ble Part of the Atr’s Elafticity, and the Grofsnefs and Den- 
‘* fity of the Vapours which the Air ts charged with ; for mu- 
“* tually attracting Particles, when floating in fo thin a Me- 
*¢ dium as the Air, will readily coalefce into groffer Combina- 
*¢ tions: which Effect of thefe Vapours, having not been duly 
‘© obferved before, it was concluded, that they did not affed& 
‘*¢ the Air’s Elafticity; and that, confequently, the Lungs muft 
. ** needs be as much dilated in Infpiration by this, as by a clear 
Brie ty! 

‘* Bur that the Lungs will not rife and dilate as ufual, when 
‘«¢ they draw in fuch noxious Air, which decreafes faft in its 
“« Elafticity, I was affured, by the Experiment I made on my 
‘¢ felf} in xp. 107; for when, towards the latter End of the 
«« Minute, the fuffocating Quality of the Air in the Bladder 
** was greateft, it was with much Difficulty that I could dilate 
‘< my Lungs a very little.” 

In our prefent Experiment, the Air in the Receiver is loaded 
with no other noxious Vapours than what are exhaled from the 
Lungs in Refpiration ; but after this Air ts become fo warm, 
and has loft fo much of its Elafticity, that it can no longer cir- 
culate, and by that Means pafs into the Veficular Cavities, the 
Air, which remains there unchanged for frefher Air, muft be 
continually loaded with more and more of thefe Vapours; which 
we know will deftroy the Elafticity the fafter, the greater the 
Proportion is which they bear to the Air which fuftains them. 

Ano if it be true, as Dr. Hales fufpeéts, that mutually at- 
tracting Particles, floating in fo thin a Medium as Air, will 
very readily coalefce into groffer, and ftill groffer Combinations ; 
is it unreafonable to fuppofe, that at laft thefe Combinations 
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will be too grofs to pafs from the Branches of the Bronchia, in- 
to which they are {queezed in Expiration, back again. into the 
exceedingly minute Veficles? 

Awov will not the Air, remaining fill behind, within the Ve- 
ficles continue lofing more and more of its ieWiaty e 

Anp when no more Air can enter to dilate the Veficles, will 
not the Weight of the external Air, upon the Abdomen, force 
the Diaphragm up into the Cavity of the Thorax ? Will not 
this comprefs the Air in that Cavity? And the Air in the Cavi- 
ty, of courfe, comprefs the Veficular Parts.of the Lungs, which 
it immediately furrounds; till at Jaft all the Veficles become fo 
flatted and {queezed. together, as to prevent the Blood from cir- 
culating thro’ the Veffels diftributed upon their Coats? 

Is not the Confequence of this laft State, certain and imme- 
diate Death ? And when, in this Experiment, the Air had been 
breathed between two cr three Minutes, and the Air within the 
Lungs was continually approaching nearer and nearer to the 
State defcribed: above, Was not the great Uneafinefs felt in-con- 
tinuing to breath this Air, the Confequence of the Veficles be- 
ginning to collapfe, and the Blood’s beginning to circulate with 
- Difficulty ? At leaft, Is not this the moft reafonable Way of 
accounting for this Uneafinefs ? 

Ir HAS BEEN OBJECTED, I know, that the Water which 
rifes into the Receiver (by compreffing the Air contained. within 
it and the Lungs) keeps it always of the fame Degree of Elafti- 
city with the external Air; and confequently, that the Lungs 
are as much preffed within by this Air, as they would be by the 
frefh external Air; and confequently, that they may as eafily be 
dilated by: one as the other. 

To this it may be anfwered, that perhaps the inner Surface 
of the Wind-pipe and Bronchia may be preffed as much. by 
this Air, as the-external Surface of the Lungs is by the Air in 
the Cayity ; but if the Air in the Bronchia, loaded fo with Va- 

pours. 
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pours, cannot enter the Veficular Cavities, then the internal 
Surfaces of the Veficles are not equally preffed with their ex- 
¢ernal , and confequently, as the Preffure within is continually 
decreafing, whilft that without continues the fame, the external 
Preffure will foon occafion great Uneafinefs, and foon after Death 
itfelf. 

Ir HAS BEEN OBJECTED too, that Air lefs elaftick and 
more loaded with Vapours, than that in the Receiver, even at the 
End of the Experiment, is often breathed without occafioning 
fuch Uneafinefs, as the Doctor felt in making this Experiment. 

To this tt may be anfwered, that the Aww in the Receiver is 
no otherwife the Occafion of the Uneafinefs in breathing, than 
as it prevents that Circulation upon which the Change of Air 
in the Veficles depends ; and perhaps Air lefs elaftick and more 
loaded with Vapours, if thofe Vapours were cooler, might not 
do o. 

Tue Air in the Receiver is loaded with Vapours of the fame 
fort, and has loft Part of its Elafticity in the fame manner with 
the Mie in the Veficles, and the fmall Branches of the Bronchia, 
but not in the fame Deedes and, perhaps, if the Veficles auhla 
be conftantly fupplied with no frefher Air, than that in the Re- 
ceiver, fo as not to have it continue long enough in them to 
grow worfe and denfer, and more loaded with grofs Combinations, 
Refpiration might go on without any very great Uneafinefs. 
But this the Circumftances of the Experiment will not admit of. 

IT feems reafonable to believe this, from the hae Experi- 
ment of Dr. Hales, Veget. Stat. | 

‘“* T TYED, fits the Doétor, a middle-fized Dog alive on the 
‘“« Table, and having laid beknt his Wind-pipe, I cut it afunder 
‘ juft below the Larynx, and fixed faft to it the fmall End of 
‘* acommon Foffet, the other End of the Foffet had a large 

‘ Bladder tyed to it, which contained 162 Cubick Inches ; and 
‘ to the other End of the Bladder was tyed the great Ead of 


I ‘* another 
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‘another Foffet, whofe Orifice was covered with a Valve, 


which opened inward, fo as to admit any Air that was blown 
into the Bladder, but none could return that Way; yet,. for 
further Security, that Pailage was alfo ftopped with a Spig- 
ot.” 
. As foon as the firft Foffet was tyed faft to the Wind-pipe, 
the Bladder was blown full of Air thro’ the other Foffer. 
When the Dog had breathed the Air in the Bladder to and 
fro for a Minute or two, he then breathed very faft, and 
fhewed great Uneafinefs, as being almoft fuffocated.’’ 
‘THEN with my Hand I préfled the Bladder hard, fo as 
to drive the Air into his Lungs with fome Force, and there- 
by make his 4bdomen rife by the Preffure of the Diaphragm, 
as in natural Breathings; then taking alternately my Hand 
off the Bladder, the Lungs with the 4édomen {ubfided.” 
‘< T CONTINUED in this manner to make the Dog breathe for 
an Hour ; during which time I was obliged to blow frefh. 
Air into the Bladder every five Minutes, three Parts in four 
of that Air being either abforbed by the Vapours of the 
Lungs, or efcaping thro’ the sa diha a upon, my preffing: 
hard on the Bladder.” 
«“ Durine this Hour, the Dog was frequently “ear ex= 


‘© pzring whenever I wre Bcd the Air dut weakly into his Lungs, 


3 ~~ 
~ 


as I found by his Pulfe, which was very plain to be felt in 
the great Crural laa near the Groin ; but the languid 
Pulfe was guickly accelerated fo as to Heat faft foon after L 
dilated the Lungs much by preffing bard upon the Bladder, 
efpecially when the Motion of the Lungs was promoted by 
prefling alternately the Abdomen and the Bladder, whereby 
both the Contradtion and Dilatation of the Lungs was encrea- 
fed.” 

‘Ano I could, by this Means, roufe the languid Pulfe 


‘ abenever I leafed, not only at the End of every five Mi- 


i nutes, 
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nutes, when more Air was blown into the Bladder from a 
Man’s Lungs, but alfo towards the End of the five Mi- 
nutes, when the Air was fulleft of Fumes.” 
‘* At the End of the Hour, I intended to try, whether I 
could, by the fame Means, have kept the Dog alive fome 
time longer, when the Bladder was filled with the Fumes of 
burning Brimftone: But being obliged to ceafe for a little 
time from preffing the Air into his Lungs, while Matters 
were preparing for this additional Experiment, in the mean 
time the Dog died, which might otherwife have lived longer, 
af I bad continued to force the Air into his Lungs.” 
‘‘ Now, tho’ this Experiment was fo frequently difturbed, 
by being obliged to blow more Air into the Bladder twelve 
times during the Hour; yet fince he was almoft fuffocated in 
lefs than two Minutes by breathing of him/elf to and fro the 
firft Air in the Bladder, he would (by Experiment 106, on 
Candles) have died zu lefs than two Minutes, when one 
fourth of the old Air remained in the Bladder, immediately 
to taint the new admitted Air from a Man’s Lungs ; fo that 
his continuing to live thro’ the whole Hour, muft be owing 
to the forceable Dilatation of the Lungs by compreffing the 
Bladder, and not to the Vevifyimg Spirit of the Air ; for 
without that forceable Dilatation, he had, after the firft five 
or ten Minutes, been certainly dead in lefs than a Minute, - 
when his Pulfe was fo very low and weak ; which I did not 
find to be revived barely by blowing three Parts in four of 
the new Air from the Lungs of a Man into the Bladder: 
But it was conftantly roufed and quickened, whenever I en- 
creafed the Dilatations of the Lungs by compreffing the 
Bladder more vigoroufly ; and that whether it was at the 
Beginning, or End of each five Minutes: yet it was more 
-eafily quickened, when the Bladder was at any time newly 
filled, than when it was empty.” ; 
T2 HENCE 
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HENCE it appears, that altho’ the Air in the Bladder was 
fo much loaded with Vapours, that the Animal muft have ex- 
pired in a Minute after the firft five or ten Minutes, if it had 
been left to itfelf ; yet the meer fqueezing this Air forceably 
into its Lungs, did immediately revive its languid Pulfe, and 
the conftant Repetition of it preferved it from expiring for an 
Hour, which even the Admiffion of the frefh Air, every five 
Minutes, could not have done. Now, the only Effect of 
{queezing the Air thus forceably into the Lungs, that we know 
of, is dilating their Veficles, and giving room for the Blood to 
circulate freely thro’ them ; and confequently, we may fafely 
conclude, that the languid Pulfe, and the approaching Death 
of the Animal, was owing entirely to the Veficles collapfing 
very faft, for want of elaftick Air within them to keep.them 
fufficiently dilated. 

Awnp by Parity of Reafoning, the great Uneafinefs which 
the Doétor felt at the End of his Experiment, was. owing en- 
tirely to the Want of Change in the Air within the Veficular 
Cavities of his Lungs; which we have fhewn muft be the Con- 
fequence of his Experiment. 

T HERE femains only one Point to be fettled, before we con- 
clude this Le€ture, and that is in what manner the Particles of 
Air are taken into the Blood : and after what has been faid, we 
fhall find no great Difficulty in it. 

For if we confider, that at the Surface of the Body there 
are not only Pores, thro’ which the perfpirable Matter pafles 
out, but others alfo, which are ready to imbibe the Moifture 
which is near them ; and that in all the Cavities of the Body 
there muft be abforbing Veffels to take up the Vapours, which are 
continually exhaled into them, in order to prevent their increa- 
fing to fuch a Degree as to occafion a Difeafe ; we may reafon- 
ably conclude, that there are fimilar abforbing Veffels in: the 
Veficles of the Lungs. 
| Con- 
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CoNSEQUENTLY ina healthy State of the Lungs, whilft 
a perfect Refpiration is kept up; and whilft there is continually 
oozing thro’ the Coats of the Veficles a Vapour, which we know 
from Experiments attracts the Particles of Air, incorporates with 
them, deftroys their elaftick Quality, and keeps them in a 
ftrongly attracting State; Part of this Vapour muft be fucked | 
in by thefe abforbing Veffels, and carried into the Blood, and 
circulated all over the Body ; and together with it, the Particles 
of Air thus abforbed, and taken into it: which could not, in 
their elaftick State, have found Admittance. 


1 SHALL now conclude with the following Queries, which 
I fubmit to a further and more mature Confideration. 

Does not the Blood contain the Particles, which are de- 
figned by Nature for the Nourifhment of the Body, and which 
are to be conveyed by the Circulation to every Part of it ? 

Does not the Blood in the Arteries abound moft with thefe 
nutritious Particles? And, are not the different Fluids which 
compofe it, fo well blended and mixed together, that it is every 
where alike, and of a due Confiftency to pafs thro’ the minuteft 
Veffels of the Body ? 

Does not the Blood begin to lofe this its Arterial Conftitu- 
tion in thefe minute Veffels of the Body,, and grow more and 
more depraved, the further it advances towards the Heart in the 
large Veins? and when it arrives at. the Heart, is it not the moft 
broken and difunited that it is capable of being. in that particu- 
lar Circulation? : | 

Is not this its broken Conftitution at the Heart owing, firff, 
in general, to its moft attractive Particles having efcaped in Per- 
{piration and Secretion, or having been left. behind in Nutri- 
tion; and to the remaining Fluid’s having been for a confidera- 
ble Time, and ina great Degree, left to itfelf in large inactive 
Veffels, with little or no Motion; by which the different Fluids 

which. 
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which compofe it have had Liberty given them to feparate into 
diftin& and improper Combinations ? And, fecondly, in parti- 
cular, to the Heart’s being fo fituated as to receive at one and at 
the fame time the refluent Blood, both from the fuperior Parts 
of the Body, juft after the Chyle is {queezed into it, and from 
. the inferior Parts, juft after ic has received the Blood from the 
_ Liver, without either of thefe being duly mixed and blended 
with it; which Blood coming: immediately from the Liver, 
may reafonably be fuppofed to be the moft broken of any of 
the refluent Blood, becaufe it has not only gone thro’ the Of- 
fice of Nutrition in its Arterial State, but even in its Venal 
State has had the Bile fecreted from it, and confequently has 
patted with that Fluid which mixes the beft with the other 
Fluids in the Blood, and unites and keeps them blended toge- 
ther in one uniform Mafs? 

Musr not this broken and difunited Blood, if it was to .con- 
tinue without any Recruits of attractive and nutritious Particles, 
or without having its component Fluids more intimately blen- 
ded and mixed together, return to the Heart, after every Cir- 
culation, more and more depraved and difunited ; and at laft 
become utterly unfit for the Purpofes of Life ? 

Does not the refluent Blood, therefore, immediately before 
the Heart tranfmits it to the Lungs, receive a Supply of Chyle, 
prepared by Nature for the Nourifhment of the Body, tho’ it is 
loaded with a confiderable Quantity of iia and recrementi= 
tious Particles ? 2 | 

Awp whilft this Chyle and refluent. Blood are dsrediatial 
thro’ the Lungs, Are not the different Fluids, which compofe 
them, continually and promifcnoufly mixed and blended: toge- 
ther, by the numberlefs Inofculations amongft their minuteft 
Blood Veffels ? 

ANpbD whilft they are thus mixing together, Is there not 
sa nN oozing into the Veficular [ora aimed: a Vapour com- 

: — pofed 
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pofed of their moft watery, ferous, and recrementitious Par- 
ticles ? 

Is not this Vapour of fuch a Nature, as to abforb and take in- 
to it the elaftick Particles of the Air, admitted into thofe Vefi- 
cular Cavities ? 

Do not thete Particles of Air, thus abforbed, lofe their Ela- 
fticity, become ftrongly attractive, and adhere clofely to the 
component Particles of this Vapour ? 

Is not one Part of the Vapour, with the Particles of Air 
taken into it, fupported in, and carried off, by the warmer Air 
we breath out at the Mouth and Noftrils ? 

ANp is not the other Part of it, with its fhare of Air Parti- 
eles, taken into the Blood again iy the abforbent Veffels in the 
Coats of the Veficles ? 

iF we once allow, that the Particles of Air are taken into the 
Mafs of Blood, muft we not at the fame time fuppofe them to. 
be as ready to refume their elaftick State, and as active in pro- 
ducing Warmth and Heat, whenever the Blood is briskly agita- 
ted in the Veffels of the Boar: as they are known to be in other 
Subftances, in which they lie abforbed; and for the fame Rea-. 
fon, whilft they are undifturbed) to be as ferviceable in increa- 
fing the Cohefion of the Parts they are near, whether folid or 
fluid ? | 

ARE not the red Globules, which fwim-in the thinner Fluid 
of healthy Blood, known to retain their Globular Form only 
from their Parts cohering more ftrongly to one another, than to 
the ferous Part of the Blood ? And, may they not therefore be 
looked upon as the moft attractive and powerful Part of the. 
Blood 

AND fince water 3 is the leaft fufceptible of Heat, from Fri- 
€ion, of any Fluid which enters the Compofition of Blood, can 
it be the ferous? Is it not rather the Globular red Part be the 
Blood, which firft acquires and chiefly produces. Heat bythe . 
Force of the Circulation ? From 
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FroM this, compared with what was faid before, is it too 
chimerical to fuppofe, that the Particles of Air, phiis abforbed, 
and taken into the Blood, do, in their Progrefs thro’ the Ties 
and the larger Arteries of the Body, mix with the Mafs of 
Blood and Chyle; and joining themfelves to the moft attraGtive 
Part of them, form together, by their mutual Attra€tion, the 
Globular red Part of the Blood, which, by the Force of the 
Circulation, and the Friction of the Parts, keeps up that natu- 
ral Warmth which 1s fo neceflary to the well-being of the whole 
Body ? 

Anp as the Velocity of the Blood 1s found to be greater in 
the Lungs, than in any other Part of the Body, would not this 
Heat be more remarkably felt 1n this Part, if the conftant Ac- 
ceffion of cool Air did not continually temper, and keep it 
pretty nearly at a Par with that of the other Parts? 

Are not the Lungs, therefore, contrived, and fituated as 
they are, that the refluent Blood may, as it paffes thro’ them, 
be gradually recruited with the active and nutritious Particles it 
is continually lofing in the Offices of the Circulation, and at the 
fame time relieved from the improper Combinations its compo- 
nent Fluids may have fallen into in its return thro’ the Veins, 
by a conftant Difcharge of the moft watery and ferous Parts of 
them in the Air we breath, and by the remaining Fluids being 
duly and intimately mixed ie the frefh Bape of Chyle and 
Par? 

Is not the Ufe of Refpiration, in the Animal Geconomy, to. 
promote the Difcharge of the recrementitious Particles, and to 
fupply the Blood with more ative and beneficial ones in their 
ftead ? 

Is not the Air we breath the Means of conveying away the 
Vapour exhaled from the Lungs? And, is not that Vapour, in 
its turn, the Means of conveying the Supply of Air into the © 
Blood? And, could either of thefe be effected without their 
mutual Action upon each other ? ARE 
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Are not the Veficular Cavities of the Lungs the Seat where 
thefe neceflary Works are continually carried on, as the Condi- 
tion of the Body requires? And, are they not moft conveni- 
ently fituated for this Purpofe, out of the immediate Influence 
of the common Inclemencies of the Weather ? And, laftly, 
are not the regular Returns of Expiration and Infpiration per- 
petually kept up, in order to remove the warmer Air, loaded 
with Vapours, into the larger Branches of the Bronchia, where 
it has room to circulate thro’ the cooler and heavier Air taken in 
at the Wind-pipe; and to receive this frefher Air in its ftead : 
by which the Air in thofe Cavities is never allowed to lofe too 
much of its Elafticity, and the Vapours exhaled from the Lungs 
are prevented from forming themfelves into too grofs Combina- 
tions, and fo overcharging, and at laft ftopping up, the Entrance 
into the Veficular Cavities; the Confequence of which we have 
feen would very foon be fatal ? 

_. Turs is all I have to offer on the Ufe of Refpiration, and 
the Office of the Lungs, in the Animal Oeconomy : And, if I 
have any where given too much Way to Conjecture, I hope it 
will be imputed to the Nicety of the Subject, and minute Stru- 
Gure of the Parts, which will not admit of that Variety of Ex- © 
periments, which may be neceflary to a thorough Conyittion. 
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Difeafes of the ORGANS of REsPIRATION. 


nee GYFS HE N we are in Health, and Refpiration is car- 

2: e fe ried on in the beft and moft perfect Manner, the 

NS | ex Cheft is alternately raifed, and depreffed; the 

Wh Cea VR Abdomen fwells, and fubfides ; and the Air is 

Vv es ia NAY breathed in and out through the Mouth and 

a sey XS32 Noftrils with Eafe, Conftancy, and a fort 

of Plesfirc: anid thefe Motions are performed with the fame 
Freedom in moderate Exercife, as when we are at Reft. 

Now as thefe Motions have been fhewn to be the natural 
Confequences of the Make of the Cheft and Abdomen, and of 
the alternate Actions of the Mufcles defcribed above, as well as 
of the Make and Situation of the Lungs themfelves, and the 
Nature of the Air we breath; it will follow, that the regular, 
conftant, and eafy Performance of them 1s an Indication of the 
Health and proper Action of all the Parts concerned in Refpi- 
Yation. 

F or the fame Reafon, when either there is fome wrong For- 
mation of any of thefe Patt or they have received any acci- 
dental Injury; when their ABions are any ways difturbed, or 
when the Air itfelf is not of a due Coolnefs or Elafticity; the 
Fate, Conftancy, and Regularity, of thefe outward Appearances 
in Refpiration will be proportionably difturbed, and differently 

affected, 
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affected, as this or that Part 1s prevented from performing: its 
Share in the Action of Refpiration; and thefe external Appear- 
ances fo difturbed, are the Symptoms attending upon the Dit 
eafes of the Oran of Refpiration, and the neceflary Confe- 
quences of the imperfect Actions of thefe Organs fo difeafed. 

We fhall in this Lecture, therefore, take a Review of al] 
the different Parts deicribed ahave: and confider them in a dif- 
ferent Light from what we did before, in order to point out 
what particular Changes in the outward Appearances will follow 
upon any Difeafe in one or more of them. 

Sucu a Review will not only be of Service to us in dedu- 
cing the Seat of any Difeafe from the Symptoms which attend 
upon it, and confequently in directing us to the Method we 
ought moft reafonably to follow in our Attempts to remove it ; 
but it will likewife affift us in our Philofophical Enquiries ates 
this Part of the Animal Oeconomy. 

F or fince the Symptoms which attend any Difeafe are the 
true and neceffary Confequences of the imperfect Actions of the 
Parts, whilft they are difordered ; they may be derived from the 
particular Diforders to which they are owing, provided we are 
fufficiently acquainted with the true Make of the Parts, and all 
the Requifites to their acting properly : and confequently, fo far 
as we are able, from the Seat and firft Caufe of a Difeafe to de- 
rive the Symptoms which attend it, fo far, and no farther, may 
we depend upon the Goodnefs of our Theory of the Animal 
Occonomy. 

Every Difeafe, therefore, with its Train of Symptoms, con- 
{idered in this Light, is a fort of Experiment offered us by Na- 
ture herfelf, by which we may fairly try how far our Knowledge 
extends, and whether the Notions we have entertained in our 
Attemptsto explain the Animal Oeconomy are well or ill groun- 
ded, and confequently whether they are to be retained or re- 
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Let us now begin this Review ; and whilft the particular 
Diforders of any one or more of the Parts concerned are’ under 
Confideration, let us fuppofe the others perfectly in Health, and 
properly conftructed. 

First, we have feen the Neceffity there is for the alternate 
dilating and contracting of the Cavity of the Breaft; and that it is 
performed, partly by the Action of the Intercoftal Mufcles, 
which alternately raife and deprefs the Ribs, and partly by the 
Aétion of the Diaphragm and Abdominal Mufcles, which alter- 
nately force the Contents of the Abdomen into and out of that 
Cavity. 

W HEN we are in Health, and Refpiration is carried on with- 
out our attending to it, both thefe Sets of Mufcles perform their 
proper Shares in enlarging and contracting the Cavity of the 
Breaft :.But however, we can, if we pleafe, hold the Ribs fix- 
ed, and fufficiently enlarge and contrad it, by the Adtions of 
the Abdominal Mufcles and Diaphragm only ; and in the fame 
manner, tho’ not in fo great a Degree, we can lay the Labour 
upon the Intercoftal Mutfcles. 

W war we can thus perform at our Pleafure, when in Ha tnotsh 
we experience to be of Service, when either of thefe Sets of 
Mufcles are difeafed and in pain; tho’it is then performed by a 
fort of Inftin@, and without our Will or Attention. 

Tuus it frequently happens, that they, who are fubje& to 
Rheumatifins, have their Pains determined to the Intercoftal 
Mutfcles, and fixed there, fo as to give acute Pain, and occafion 
a great Difficulty, in Headline, ae this Cafe, ne Aétion of 
Refpiration is remarkably and apodouity ae on by the Dia- 
phragm and Abdominal Mufcles only. 

Inthe fame Manner, when the free Motion of the Dia- 
phragm into and out of the Cavity is prevented by a Difeafe either — 
in itfelf, in any of the Contents of the Abdomen, or in the © 
Abdominal Mufcles; Nature moft carefully relieves thofe Parts. 

from 
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from a Motion, which muft be attended with great Uneafinefs by 
performing abe whole Work of enlarging and contra@ting the Ca- 
vity by the Motion of the Ribsonly ; for which purpofe fhe calls 
to her Affiftance almoft all the Mufcles, which are affixed tothem, 
tho’ many of them are principally defign’d for other Ufes. 

Two Cafes, of this kind, I faw A a in St. George’s 
Hofpital’; which were fo Milles V0 that they feem worth: te- 
lating. 

Tue Firft was that of a Workman who fell from the Tim- 
bers in the Roof of a Houfe he was building, thro’ the Jice of 
every Floor into the Cellar, and lighting upon his Buttocks, 
efcaped without breaking or diflocating a fingle Bone. Together 
with all the Symptoms of being terribly bruifed both within 
and without, he had a very remarkable Difficulty in Breathing, 
which was laborioufly performed by the Motion of the Ribs on- 
ly. He had frequent Returns of very violent Fits of Sneezing ; 
and being asked by hts Phyfician, whether he could fetch a 
deep Sigh, and ordered to try; he anfwered, No; he witfhed 
he could ; he wanted tofigh; if he could End figh, he was fure 
he fhould find Eafe. 

Besipes Bleeding, which gave him little or no immediate 
Eafe in Breathing, and proper Care taken of him in other Re- 
fpects, his Abdomen was ordered to be fwathed up tight. Soon 
-after this was done, he fetched feveral deep Sighs, which gave 
him great Eafe; and within lefs than four and twenty Hours, 
the great Difficulty of Breathing was removed, and he foon re- 
pce 

Ir feems in this Cafe, as if the Teguments of the Abdomen, 
together with the Abdominal Mufeles, were by the Fall from fo 
ereat a Height directly upon the Busaske ftretched beyond 
their Tone by the Weight of their Contents, and had not Power 
afterwards to promote the Adtion of Refptration by fqueezing 
their Contents up againft the Diaphragm. But when the Ween 
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of their Contents was fupported by the Swathing up of the Bel. 
ly, they foon recovered their A@ion, and gave their ufual 
Affiftance in Sighing and Refpiration. 

Tue other Cafe was that of a Girl about three Years of 
Age, who had a {mall Swelling on the Back, fituated on the 
lower fmall Ribs on the Right Side, about the Bignefs of a 
Walnut. The Swelling was foft, and plainly contained Matter, 
which, upon {queezing, receded into the Cayity ; the Right Side © 
of the Thorax was remarkably {welled and puffed up, infomuch, 
that notwithftanding the Child was every where elfe emaciated 
to the laft degree, neither the Ribs themfelves, nor any Motion of 
them in Refpiration could be perceived on that ‘Side; but on 
the Left Side, they were as vifible as they are in all emaciated 
Subjects, and the whole Action of Refpiration was performed by 
the Intercoftal Mufcles of this Side only, excepting fome fmall 
Affiftance they received from the Abdominal Mutfcles, which had 
fqueezed the Contents of the Abdomen from the Right Side, 
where they muft have preffed too much againft the loaded Part 
of the Diaphragm, to the Left, fo as to bunch out there in 
an unnatural Manner. Upon opening this Tumour there 
came out a very furprifing Quantity of Matter, the difcharge 
of which affe&ted the Child’s Breathing fo much, and occa- 
fioned fuch an Alteration in the Manner of performing it, 
that the Surgeon was forced feveral Times to ftop the Orifice 
with his Finger to give her Time to recover her Breath: 
And it was very curious to obferve, as the Matter was thus 
gradually difcharged, how the Right Side gradually refumed 
its fhare in the Action of Refpiration, till after 1t was all 
out, both the Right and the Left Side very vifibly con- 
trated, and dilated together, nearly with equal Degrees of 
Motion. 

THESE Inftances are fufficient to fhew us how induftrionfly 
Nature proyides for the Eafe of any Parts that are difordered, 


by 
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by encreafing the Action of thofe that are well; the Know- 
ledge of which may be of great Service tous, as Phyficians. 

For the encreafed Aion of the Parts, which are not difor- 
dered, defigned thus by Nature for the Relief of thofe that are, 
does at the fame Time ferve for a Direétion to the Phyfician, 
and points out to him the particular Parts in which the Difor- 
der is feated. 

Tuus when we fee either the Breaft, or the Abdomen, Ia- 
borioufly perfornting the Action of Refpiration by it felf, with- 
out the Affiftance of the Other; we may conclude that the 
other is either difordered itfelf, or prevented from performing 
its Share of the Action by the Diforder of fome other Part, 
which muft neceffarily be put in Motion by it. 

ANpb when they both of them aét equally laborioufly, we 
may conclude that the Seat of the Diforder is in neither of 
them, but lies deep within, and moft probably in the Lungs 
themfelves. | ) 

In THE NEXT PLAcE, let us take a general View of the 
neighbouring Parts, which will upon any Diforder in them more 
particularly interfere with the Action of Refpiration. 

TueE inner Surfaces of the Ribs, and Intercoftal Mufcles and 
- Diaphragm, and the whole External Surfaces of the Lungs and 
Pericardium, are moft exactly covered by the Pleura; which is a 
{mooth ftrong Membrane ftretched over, and lining the whole 
Cavity of the Breaft, and forming by its Duplicatures the Me- 
diaitinum, which divides the Cavity into Two. 

Tu1s Membrane, when it is in perfect Health, is pliable in 
every Part of it, that 1t may conform itfelf to the perpetual 
Motion of all the Parts it covers; but as it is furnifhed plenti- 
fully with Arteries, Veins, and Nerves, it muft be liable, like 
other Parts of the Body, to Obftructions, Inflammations, Pain, 

nd Suppuration ; and, therefore, whenever it is in any Part of 
it afflicted with any of thefe Diforders, it muft neceflarily very 
remarkably 
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semarkably difturb the A@ions of the Parts it is {tretched over: 
and, according as the Part affeGted is applied to the Ribs or 
Rrtcacay the Latter or the Former will be obliged to per- 
form the greater Share in the AGtion of Refpiration. 

Tue Diaphragm ts lined on the other Side with the Perito- 
neum, as exa@tly as on this with the Pleura, and immediately be- 
tow it lie the Liver and Stomach. 

Awy Obftruction, Inflammation, Pain, ec. in the Peritoneum, 
will as greatly interfere with the A@ion of the Diaphragm, as 
they would if they were feated on the other Side of it in the 
Pleura itfelf. The fame Diforders in the Liver, or Stomach, or 
Spleen, or indeed in any other of the Contents of the Abdo- 
men, will proportionably affect Refpiration, as they give ereater 
or lefs Uneafinefs and Pain, when they are {queezed up and 
down by the Diaphragm oT Abdominal Mufcles in the A@ion 
of Refpiration. 

Bur as the external Coat of he Liver j is continually applied 
to that Part of the Peritoneum which lines the lower Surface of 
the Diaphragm, there frequently happens an actual Adhezfion of 
one to the other, which ts in reality a Difeafe ; and tho’ it makes 
little or no Alteration in Refpiration when thefe Parts are both 
of them otherwife in Health, yet in an Inflammation of the Li- 
ver, which we have moft Reafon to believe has its Seat in this 
external Membrane, it greatly affeéts Refpiration, and brings on 
fach Pain, and fo many of the fame Symptoms which attend a 
Pleurify, that an unskilful or unattentive Practitioner may yery 
eafily be deceived. 

Ir is eafy to fee likewife, that the Quantity of Water con- 
tained in the Abdomen in an Afcites muft greatly interfere 
with the Action of Refpiration ; and the more fo, the more the 
Quantity of it encreafes. For whilft that Quantity is fmall, the 
only Inconvenience it is of to Refpiration is owtng to its Weight, 
and the Abdominal Mufcles muft therefore a& with greater Force. 

But 
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But when the quantity of Water is fo great, as to diftend the 
Teguments of the Abdomen to their greateft Extent, and brace 
them tight, the Diaphragm muft of Confequence be as forcibly 
{queezed up into the Cavity of the Thorax, as the Teguments 
of the Adbomen are fqueezed outwards; and: neither of them 
will have the power of moving at: all: Whence it will follow, 
that the Mufcles, inferted into the Ribs, muft perform the 
whole Action of Refpiration by themfelves.. 

Tuus. have we feen how the neighbouring Parts, when 
they are difordered,. may interfere with, and difturb, the Adtion 
of the Mufcles which enlarge and contract the Cavity of the 
Breaft ; and the Alterations in the External Appearances in Re- 
{piration, which are the Confequences of thofe Diforders. 

AND in general we find that, when the Mufcles; which raife 
and deprefs the Ribs, or thofe which fwell and contra& the 
‘Abdomen, are any ways feparately difordered, or prevented 
ftom: acting: freely, Refpiration:is laborionfly carried.on by the 
other Set only.. 

THIRDL-y¥, when the Lungs themfelves do not dilate and con- 
tract with eafe and freedom; the Mufcles which raife and deprefs 
the Ribs, and thofe which {well and contra&t the Abdomen, muft 
both of them. ac& laborioufly,. and with more force.than they na- 
turally do. 

In order to fee this clearly, let us fuppofe the Lungs to be 
fo rigid, as. neither to dilate nor contra&t, but with the greateft. 
difficulty. : 

On this fuppofition,. before the Lungs will begin to dilate; 
and take. in Air thro’ the Mouth and Noftrils,, the. Air in the 
Cavity muft be dilated, till it becomes as much rarer than the 
common Air in the Lungs, as is required: to give. that Air a fuffi-- 
cient Superiority of Force to overcome the Refiftance. they. make. © 
againft Dilatation; and in order to expand the Air in the Ca- 
yity to this degree, the Cayity of the Thorax muft be pro- 

L. portionably’ 
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portionably enlarged. And as this muft be done before the Lungs 
begin to dilate, the Mufcles which ratfe the Ribs mnft at the fame 
Time fupport and overcome a confiderable Part of the Preffure 
of the Atmofphere, upon the external Surface of the ‘Thorax, as 
the Diaphragm mouft that, upon the external Surface of the Ab- 
domen: and confequently, the Cheft muft in this Cafe be more 
dilated, and with greater ftrefs tothe Mufcles, than it naturally is. 

For the fame Reafon, in Expiration, ie Air in the Cavity 
muft be comprefied to och a Degree above the common. Air 
within the Lungs, that it may by its Superiority of Force overs 
come the Refiftance they make againft contraéting; and confe- 
quently, as remarkable and laborious an Adtion of the Mufcles 
will be required to diminifh the Cavity in Expiration, as Was 
required to enlarge it in Infpiration. 

THERE are fonté Particularittes too, worth mentioning, which 
will attend thefe laborious Actions. 

For in Infpiration, the Cheft being obliged to;be remark- 
ably enlarged, and the Air in the Cayity to be confiderably rarer 
than the external Air; it) will follow, that the flefhy: Portions 
between the Ribs, and about the Collar Bones, being’ preffed 
much more without than they are within, muft be {queezed 
and dented inwards; and this will be the more vifible, the’ more 
difficultly the Lungs dilate, and the more emaciated the Perfon 
1s who breaths. ©” : 

W HEN Infpiration once is’ made, the Mufcles which dilate 
the Cheft ceafe to act, and their Antagonifts immediately 
begin. The Inftant the’ fir: of thefe able to ‘act, ‘ the fupe- 
rior preffure of the external Air upon the Surfaces of the Cheft 
and Abdomen has nothing to’ counteract ’ it; and confequent- 
ly, the Cavity of the Cheft muft that bafthe be fuddenly con- 
tracted, both on account of the Weight of that external Air, © 
and af the Aion of thé other’ Set’ of Mutfcles, till the Air a- 
bout the inate Lungs is condented to the fame degree with the 

external 
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external Air. Confequently; between the Inftant at which the 
Cheft is moft dilated for Infpiration, and the Inftant ‘at which 
the Air begins to be expired, there will be a very fhort interval 
of Time, in which the Cayity of the Breaft will be contra@t- 
ed with a Jirk, as if it was convulfed, without any Air’s being 
expired; an Action we cannot imitate in Health, without for- 
cing the Air out of the Mouth or Noftrils. 

Ir might perhaps be expected, that the flefhy Portions be- 
tween the Ribs, ought to be as much forced outwards by the 
fuperior Force of the internal Air in Expiration, as they are 
dented inwards in Infpiration ; but this cannot happen fufficient- 
ly to be obferved, on account of the Manner in which the Pleura 
is connected to the Ribs: A particular Explanation of which 
may he feen in the Appendix:to thefe Ledures. 

On the fame Account, it feems reafonable to. believe that 
between Expiration and Infpiration; there would on this 
Suppofition be juft fuch a Jirk, as was defcribed before, but in 
a contrary Direction. 

WHOEVER is curious enough to fatisfy himfelf thoroughly 
of the Truth‘ of what is here deferibed, may fee moft of thefe 
external Appearances very evidently, ‘particularly thofe’ firft 
mentioned, in the Breaft of one in the Fit of a Convulfive Afth- 
ma, accompanied with great Pain and Uneafinefs. I fay, moft 
of Hefe Appearances, becaufe I have. here fuppofed the Lungs 
equally prevented both from Contra@ing and Dilating’; ghaieas 
it may happen that a Difeafe which prevents their Dilating, may 
make them Contraé& more readily, than they would otherwife 
do; and in this Cafe, thofe external Appearances only will occur, 
which depend upon their difficulty of Dilating,; © vice verfZ. 

Ts it not reafonabie therefore to conclude, that the Nerves are 
in that Afthma fo affected as not to lend their Affiftance in Dila- 
ting the Lungs? and confequently, that there are fome Mufcu- 
lar Fibres in the Lungs, which in a healthy State affift and hu- 
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mour the Adtion of the other Parts, fo as ‘to make them more 
ready to dilate and contraé, than they would be without them ? 

Since thefe are the Symptoms, which neceffarily follow 
upon any great difficulty the Lungs have of Dilating and Con- 
trating ; they muft always appear in a greater or a lefs Degree, 
whatever diforder occafions that Difficulty, and according as the 
Difficulty is greater or lefs: And confequently, from thefe 
Symptoms we can only conclude that there is fuch a Difficulty 
in a greater or a lefs Degree, but not from what particular Dif- 
order it arifes, For this we muft have recourfe to other Symp- 
toms, which may accompany thefe: but there are fuch a Va- 
riety of them, and their Combinations are fo numerous, that there 
are hardly two Cafes ever met with exaétly alike: It would 
therefore be endlefs to endeavour to particularife them all with 
accuracy. It will be fufficient to reduce them to certain Claffes, 
and even this will lead us to a confiderable Length. 

Tue Lunes may be prevented from dilating and contract- 
ing with perfect eafe and freedom, both externally and internal- 
ly. They may be prevented externally, Firft, by adhering to 
the Pleura; and Secondly, by a quantity of extravafated Fluid 
taking up a Part of the Cavity, and not allowing them room to 
play. 

First, As to the Adhefion of the Lungs to the Pleura. 
This is fo common a Cafe, that I believe the Number of thofe, 
who upon Diffeétion are found with Adhezfions, greatly furpaffes 
the Number of thofe without them; but then thefe Adhefions 
are of {mall extent, except in very difeafed Bodies. 

Waututust the Adhefion is thus of a {mall Extent, and the 
Body is in a tolerable degree of Health, the Lungs are able. to 
play with fufficient Freedom; and Refpiration is but little dif- 
turbed by it. But when it has {pread itfelf to a great Extent, 

and. the Lungs and Pleura are inflamed, it not only greatly in- 
terferes 
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terferes with the Adtion of Refpiration, but encreafes the Di- 
{temper itfelf. 

In this Cafe, ‘the moft certain Symptom to determine us that 
there is fuch an Adhezfion, ‘is the Patient’s ‘being able to lie on 
one Side only without Pain, and with tolerable Eafe in Breath- 
ing ; and the Adhefion is always on the Side, ‘on which the Pa- 
tient lies with Eafe. 

For, firft, when the Patient lies on'the oppofite Side, the 
Weight of the whole Lobe that adheres, aéts in a Direction to 
tear it away from the Pleura; whereas, when he lies on the 
fame Side with the Adhefion, there 1s no fuch Endeavour to- 
watds Separation. 

ANp, fecondly, when there is an Adhezfion, and the Parts 
are inflamed ; the Action of Refpiration fhould, for the Eafe of 
thefe Parts, be carried on by a freer Motion of the Ribs on the 
other Side; but when the Patient fies on that other Side, his 
Pofture not only prevents that Side from relieving the other, by 
preventing the free Motion of the Ribs he lies on, but even 
obliges the difeafed Side to perform the greateft Part of the 
Action of Refpiration: which muft neceffarily rather encreafe 
than alleviate the Pain and Uneafinefs in Breathing. 

SoMETIMES there are Adhezfions on both fides the Breaft, 
which for the fame Reafons give little or no trouble in Refpira- 
tion, before fome other Difeafe of the Lungs or Pleura arifes ; 
and when this Difeafe produces an Inflammation or Impoftuma- 
tion, one Side is generally {peaking more affected, than the 
other; and confequently, very nearly the fame Symptoms will 
appear, as when the Adhzfion was on one Side only. 

In Lungs which have been difeafed for a long Time, the 
Adhefion gradually fpreads, and fometimes becomes univerfal. 
This is a Cafe I haye myfelf feen more than once, and requires 
eur Attention, 

For 
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For to allow the Poffibility of an Univerfal Adhzfion of 
the external Surfaces of the Lungs, on both Sides the Media- 
ftinum, to the Parts which are immediately next them, amounts 
nearly to the fame Thing as to allow that Refpiration may be 
carried on, and Life fupported, tho’ there be no Air in the Ca- 
vity of the Thorax; and feems to be giving up the Neceffity 
there is for the Exiftence of Air there, and the Ufes of it; 
which have been fo much infifted upon in thefe Ledures. 

NoTrwitTuHsTANDING this, I make no doubt but the Ex- 

periments of Dr. Hades’s, mentioned in the Firft of thefe Lec 
tures, together with the Laft of Dr. Houffon’s, which TI fhall 
confider in the Appendix; muft convince any impartial Reader, 
that there always is a Quantity of Air contained in the Cavity 
of the Breaft of every one, who breaths freely and eafily, with- 
out being foon out of Breath upon ufing moderate Exercife. 
_ Upon the Strength of thefe Experiments, therefore, let us 
take it for granted, that there is Air originally in the Cavity, and 
and fee what the Confequences will be of too great or too little 
a Quantity of it, or none at all. | 

Ir is difficult to determine, whether the Air is inthe Cavity, 
from the very firft Formation of it, or whether’ it. paffes thro’ 
the Lungs upon our firft endeavouring to breath; as we may 
fee from an Experiment of Dr. Ha/es’s it will very eafily do. 
However this be, if there fhould ‘ever be fo little Air inthe 
Cavity, as to be much rarer than the common Air at the end 
of Inipiration, when the Lungs are diftended every where as much 
as they are accuitomed to be; we fee by that Experiment, that 
the Air will force its way,thro’ the Lungs, and fupply that de- 
ficiency. But for the fame Reafon, no more ‘Air will ever pafs 
thro’ them, than what is juft fufficient to make the Air in the 
Cavity very nearly of an equal Denfity with the Air in the 
Lungs, when they are as much dilated, as they ufually are in 
Infpiration. 


HENCE 
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HENCE it appears, that whilft the Lungs are in Health, 

there is no danger of there ever being too imall a Quantity of 
Air in the Cavity, becaufe the external Air will force itfelf in- 
to it, and fupply the Deficiency almoft as foon as it happens : 
Maitheni is there a Poflibility of too great a Quantity of it ever 
infinuating itfelf this way into it; becaufe, whenever the Air 
Within the Cavity is at the End of a fore ible Infpiration, nearly 
of the fame Degree of Denfity with that within the Lungs, 
the difference of Preflure will not be able to force any more Air 
thro’ them. 

Bur is there not another Source, whence we may derive the 
/Encreafe and Diminution of the Quantity of the Air in the Ca- 
vity ? Is there not always oozing into this, as well as every 
other Cavity of the Body, from the exhaling Veffels of all the 
Parts that form it, or are contained in it, a warm fine perfpira- 
-ble Matter? and is not this Fluid as conftantly imbibed and 
carried away again by the abforbing Veffels of the fame Parts? 
May not this Fluid, like all other Vapours, fometimes generate 
Air, and fometimes abforb it? and confequently, fometimes en- 
creafe, and fometimes diminifh, the quantity of Air in that Ca 
yity ? 

Wit H regard to the Encreafe of Air; if too great a quantity 
of it be generated of a fudden, will not the Confequence be, 
preventing the Lungs from dilating fufficiently for the Blood 
to circulate freely thro’ them, without a laborious Dilatation of 
the Breaft in Infpiration? And muft not this Symptom imme+ 
diately ceafe upon this Air’s being abforbed and taken up again 
by that Fluid? May not this be the Caufe of fome of thofe 
fudden difficulties in Breathing, to which Hyfterical and Hy- 
pochondriacal People are liable, who abound with all manner of 
of Flatulencies? This feems to be impoflible for us ever to de 
termine with any certainty. 

| Bur 
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Bur with regard to the Deficiency of Air in the Cavity; it 
is certain in general, that the Confequence of an abfolute Va- 
cuum there is, that every Part. contained: in the Thorax muft at 
leaft be clofely applied to, and preffed by, the whole Weight of 
the Atmofphere againft the Parts which furround them; and confe- 
quently, the lefs the quantity: of Air the more extended will the 
Application be of Part to Part; the more will the Lungs be 
dilated,, even in Expiration ;. and the more will the. Diaphragm 
be preffed up into the Cavity, even in Infpiration. Now a 
clofe Application of one Part to another, is the firft Step towards 
their Adhering, provided they did not. adhere in the firft 
Formation. The Want therefore of: a. due Quantity of Air in 
proportion to the Magnitude of the Cavity, and. the Size of the 
Lungs, muft neceflarily bring on.at firft an Application of fome 
one Part to. another; which in Time, or upon the Lungs or 
Pleura growing difeafed, will lead the way to an atual Ad- 
hefion: And fince the Lungs when they are much difeafed, 
are too much ftuffed. up to allow a Paffage for. the external 
Air to get into the Cavity and fupply the Deficiency ; and 
fince the remaining Air may be abforbed by the Vapour in 
the Cavity: the Quantity of Air there may on thefe Accounts 
be continually diminifhing, and confequently the Adhefion: 
continually {preading, till at. laft it becomes univerfal. 

T nus.do we fee, that the natural Confequence of fuppofing the. 
Air to decreafe gradually, till at laft there remains none: at all 
in the Cavity, will be firft a partial, and afterwards an univer- 
fal Application, and at laft an univerfal Adhefion of the Sur 
face of the Lungs to every Part about them; which no one I 
believe ever faw upon opening a Patient of his own; without 
accounting from it for all the bad Symptoms, which had attens. 
ded his Breathing at leaft, if not for his Death itfelf. 
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Since then the Abfence of Air muft evidently bring on 
fo remarkable a Diforder in che Organs of Refpiration, would 
it be unreafonable to affert that there is al ways Air in the Cavi- 
ty of thofe who breath with perfe@ eafe, even tho’ we had no 
Experiments to confirm us in that opinion; and to. allot it this 
Office, amongit others, of keeping the Contents of the Thorax 
from, being continually applied together, and fo preventing the 
firft Caufe of their adhering? But when every Experiment, that 
has been made, feems to favour this Opinion, we can.no. lon- 
ger hefitate about it; tho’ we know no. other Way of account- 
ing for the Time a Perfon lives, whofe Lungs adhere. univerfal- 
‘ly, than by obferving that a. very fmall Dilatation and Con- 
traction of the Lungs will be fufficient barely to fupport Life. 

Bur there is a Difeafe of the fame Sort, which when it hap- 
pens atthe fame Time, with an univerfal Adhzfion of the Lungs 
to, the Parts about them, muft greatly encreafe the Symptoms 
of it; and this is an Adhefion of the Pericardium to the Heart: 
in which.cafe the Motion of the Heart. muft be interfered, with, 
as. well as that of the Lungs.. 

I fhall now lay before you an Inftance of each. of thefe 
Cafes, and an Account, of the Symptoms, which attended 
them. | 

——- Hughes was taken into the Infirmary in Fame 1739. The 
only Complaint he made, was of a moft intolerable Pain, as he 
expreffed it, in the Pit of his Stomach, which tormented him. 
without ceafing, and had.done fo for a confiderable Time. He 
was Feverifh, his Face looked flufhed, and he feemed worn down. 
with Pain. His Pulfe. was quick and. low, but regular. He had 
a little Cough without expectorating any thing. 
©» Tours. Pain continued upon him near a Month, notwith-s 
ftanding all the Methods: we could contrive to give him Eafe, 
yielding only for a Time, when he was fuffered to take large 


dofes: of: Laudanum; and feemed at laft to go off of itfelf, rae 
M ther; 


84 Of the Difeafes of the 


ther than by any Medicine ordered him at that particular Time. 
Soon after this, his Cough encreafed with large Expeétoration, 
he fell into Loofenefles and cold Sweats, his Strength and Fleth 
decayed, and he was forced to keep his Bed. In this Way he 
lived, {pitting continually a large quantity of Matter, with al- 
ternate returns of colliquative Sweats and Loofenefs, tillin Sep- 
tember he died. He had no great Pain, nor any very confi- 
derable difficulty in breathing, more than others have, who have 
large Impoftumations in the Lungs. 

U pon opening his Body, we found a total Adhzfion of the 
Lungs, to every part about them, on both fides ; the Pericar- 
dium remarkably larger than is ufual, with a great quantity of 
Fluid in it; and the Lobe on the Left Side ulcerated and full 
of Matter. . | 

F. M. Coachman, who had almoft from his Infancy been ac- 
cuftomed to hard Labour, as well as the Drinking of Spirituous 
Liquors to excefs, in the beginning of the Winter, 1734, was 
feized with a Cough, which he negleéted, till it turned Con- 
fumptive. At the Time that I was applied to for my Advice, 
he was reduced to the very laft Stage of a Confumption, and 
was confined to his Bed with the following Symptoms. He had 
a great Difficulty in Breathing, and Pain in his Sides, fo as not 
to be able to lie down in his Bed; a violent Cough, which hard- 
ly ever ceafing deprived him of his Reft; Colliquative Sweats, 
and Loofenefles, which took him alternately; and an Expeéto- 
ration, which refembled Matter, by every trial we could make. 
His Pulfe was quick and low, but regular; his Nofe was fharp, 
his Shoulders vere a/atz, and his Eyes had the true Confump- 
tive fharpnefs. 

By Bleeding twice or thrice, to the quantity of five or fix 
Ounces at a Time; by eafing his Cough with Pectoral Drinks, 
with Nitre and gentle Opiates in them; and by palliating his 
Loofenefs and Sweats as occafion required ; I got him fo much reft © 

and 
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and ftrength, that/he was prevailed with to be fet on Horfeback, 
when he could not ride without being held on his Horfe. He 
began with riding only once up and down the Street he lived 
in, but in a very little Time was able to go out by himfelf, and 
atk an Hour or two. This agreed with him fo well, and he re- 
covered fo faft, that he took a Refolution, which ‘ee kept to his 
Death, of confining himfelf ftri@ly to a Milk-diet, and rid- 
ing out every Day, let the Weather be what it yond. 

In about two Months Time after riding on Horfeback, his 
worft Symptoms had almoft left him, and he had occafion for 
no other Medicine, than a gentle Opiate at Night to keep what . 
little Cough he had from breaking his Reft, and) the Elixir Vi- 
— triolt, Lond. 50 or 60 Drops of which he took twice a Day, 
for mear three Quarters of a Year, notwithftanding his Milk- 
diet, without finding any Inconyenience from it. 

In this manner he lived all the Summer 1735, towards the 
end of which his hose and Sweats entirely left him, and his 
Body was rather bound than otherwife, fo that he me off his 
Drops, and took nothing but the Eled. Lenitiy. occalionally, 
All the Winter and. Summer following he continued well, with- 
out any other Return.of his bad Symptoms, but what yielded 
foon to repeated Bleedings i in {mall Quantities at a Time. He 
now began plainly to recover his Flefh and Strength, and being 
able to ride 20 and fometimes 30 Miles in the Daas imagined 
he was equally able to return to his Bufinefs. But Driving re- 
quired too much mutcular Exercife, and he had like to have 
fallen off his: Box for want of Breath. In the fame Manner he 
was foon out of Breath upon walking faft, and was thrown into 
a Fit of Coughing, whenever he attempted to doit. Other-~ 
wife he had hardly any Cough at all. 

T uus did he live for near three Years from his firft getting 
on Horfeback, ftill following. his Mitk-dict and his Riding, till 
in the Jaft half Year, his Flefh, began to fall away again, and 
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his Breathing became fo difficult, that he could not bear even the 
Exercife of “Riki, without being ready to drop off his Horfe. 
This Symptom encreafed apace upon him, and foon confined 
him to his Houfe, where he grew fo bad, that he could not — 
truft himfelf to walk the Length of the Room, without fome- 
body by him to catch him in cafe he fhould fail. 

Iw this laft State he lived without any colliquative Sweats or 
Loofenefs, or Expectoration, which generally attend fo great a 
Decay. Nothing gave him any relief, when he was in extremi- 
ty, but Bleeding in an exceeding {mall Quantity, and this only 
fora few Days. He tried it indeed but twice in this his laft 
Confinement, becaufe tho’ his Pulfe was quick and regular, it 
was low and thready, and he was exceffivelyweak. He died at 
laft without Pain, or any great Uneafinefs, except on the flight- 
eft Motion, which’ always brought on a fhort dry Coughing for 
a few Minutes, which he could hardly bear without finking 
‘down in his Bed. | : 

Mr. Middletouw opened his Body. Upon viewing it before 
it was opened, we both of us obferved, that the Abdomen was 
fhrunk inwards, as remarkably, as it is in the moft forcible Ex- 
piration. Upon opening the Thorax, we found the Diaphragm 
remarkably fqueezed up into the Cavity, the Lungs perfe@ly 
found ‘and entire, but every where adhering fo ftrongly to the 
Parts about them, that they could not’ be feparated withont 
tearing. ‘The Lobes on the Right Side adhering every where, 
ftritly {peaking, to the Pleura, Mediaftinum, and Diaphragm; 
and on the Left, to the Pleura, Mediaftinum, Pericardium, and 
Diaphragm. But what was moft remarkable, was that the Pe- 
ricardium adhered every where both withinfide and without ; 
withoutfide to the Lungs and Diaphragm; and within to the 
Surface of the Heart, every where but juft at the Bottom, and 
fo ftrongly, as not to be feparated without tearing. It (ened 
indeed to adhere to it by Fibres. At the Bottom there was a 

gelatinous » 
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‘gelatinous Subftance, which was in all probability the Remains 
of the Fluid, which is found in the Pericardium, fqueezed into 
a Space no bigger than one’s little Finger along the Tip of the 
Heart. This Subftance from one fide to the other along the - 
extream Edge of the Tip of the Heart was of different degrees 
of Confiftency, fo as at one end to be as foft asa common Jelly, 
and at the other quite Membranous ; and in the intermediate 
Space, gradually tending from the cénneney of a Jelly to that 
of a Membrane, as might be feen by beginning Fibres in the 
fofteft Part of it, which were thicker fet, and more perfectly 
formed, as they approached the Membranous part; fo that the © 
‘whole Cality of the Thorax was filled up by its Contents, with- 
out any fpace left for Air. 

Tut1s Cafe I have related at large, with the ait material 
Circumftances, becaufe the Appearances upon opening the Tho- 
rax, were as remarkable as his Recovery, and Living for more 
than three Years, after his being reduced to fo low a Condi- 
tion; and after { noble a Part, as the Lungs, was fo much dif- 
Gee 

Dr. Lower mentions a Cafe in his Treatife De Corde, is in 
which the Pericardium was found adhering to the Heart, whilft 
the Lungs hung freely in the Cavity. 

“Uxor cujufdam civis Londinenfis, Aftat. 30 Annorum, 
“ olim fatis fana, & alacris, per tres ultimos vite fuz annos mefta 
“ valde, & melancholica, porro et ad motum quemvis anhela, 
~“ cum pulfu parvo, & /emper intermittente, de dolore infuper 
‘cum infigni gravamine precordia infeftante continue fere 
“ querebatur; quin et crebris lipothymiis, & a levi quovis cor= 
“ poris motu fpirituum deliquiis, & extremorum infrigidationt 
<< obnoxia demum evaferat: in quo ftatu a nullis medicamentis 
Os juvata tandem, viribus fenfim attritis, interiit. Cadavere aperto 
“ circa vifcera jaferteet ventris nulla omnino vitia apparebant; 


“ dum vero-alias partes perfcrutamur, cordis affectionem depre~ 
“ hendimus 
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“ hendimus in quam omnium malorum caufas merito referamus. 
“ Thorace enim aperto, pulmones fatis fani fuerunt, Cordi 
tamen toti Pericardium ubique adeo aréte accreverat, ut digitis 
non nifi egre ab illo feparari potuerit ; porro hec membrana 
non, uti oportuit, tenuis, & pellucida, fed craffa, opaca, et 
velut callofa evaferat: hinc cum nulla intercapedo pro libeto 
cordis motu, et nulla, qua humectaretur, aqua adfuerat, nihil 
mirum fi de malis his omnibus continuo quereretur. Preterea 
cum Pericardio Humano Diaphragma femper accrefcat,. ubt 
Cor ipfum quoque pericardio uniri accidit, fiert non potuit, 
quin in omni infpiratione Cor etiam fecum deducere, adeoque 
motum ejus tam diu fiftere, & fupprimere necefle habuit: 
unde pulfus ifta intermiffio omuz infpirationt perpetua vice 
tam conftanter fuccedebat.”’ 
I have tranfcribed this Cafe from Dr. Lower, becaufe of the — 
Symptom of the intermitting Pulfe, which he midds a neceflary 
Confequence of a total Adhzfion of the Pericardium to the 
Heart, and which, notwithftanding, I am certain was fo far from 
being conftant in F, JZ, or following every Infpiration, that I do 
not remember ever once to have perceived it; and therefore it 
cannot be the neceflary Confequence of fuch an Adhefion. 

As to the two Cafes I have related ; does it not feem reafon- 
able to believe that the healthy State of the Pericardium in 
the one, and the difeafed State of it in the other, were the Oc- 
cafions BF the different Symptoms, which aicnticd their Breath- 
ing, tho’ in both the. Lungs every where adhered ftrongly to 
the Parts about them? Is there not Air, as well as the watery 
Fluid, within the Pertcardium? Muft not this Air. be always 
equally denfe with that in the Cavity, or with the Air in the 
Lungs? And fince the Lungs in a healthy State, expand them- 
felves immediately into the Room made for them by the dilating 
of the Cheft, and immediately contract when the Cheft contracts ; 
does the Aix in the Cayity ecyer yary much in its degree of 
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Denfity, in the Actions of Refpiration? Muft not the Air in 
the Pericardium therefore continue at all times nearly of the 
fame degree of Denfity likewife? Will not this Air therefore 
conftantly keep the Pericardium very equally diftended, and al- 
Jow the Heart the fame Space, and Liberty of Beating at all 
times? But further, if there 1s no Air in the Pericardinm, there 
muft either be Fluid enough in it to diftend it equally every 
where about the Heart, or not. If there is, then the Heart mutt 
beat with the fame Difficulty, as if the Pericardium adhered, and 
its Subftance were thickened, fo as to take up the fame Space, as 
the Water does: and if there 1s not Fluid enough to fill it, the 
Part not filled muft by the Prefflure of the Air, or the Parts 
about it, be fqueezed clofe, and kept always applied to the 
Heart itfelf; which will bring it to the fame Cafe, as if it ad- 
hered. And confequently, the Pericardium with its Fluid would 
be of little or no fervice towards the Eafe and Freedom with 
which the Heart beats. What I have here faid I only propofe, 
as worthy of further Confideration. 

W as it not the Largenefs of the Pericardium, and the Quan- 
tity of Fluid there, which made Hughes, tho’ his Lungs every 
where adhered, nay tho’ one Lobe was quite impoftumated, 
breath with more eafe even to his Death; and bear ordinary 
Motion fo much better than 7. M. by affording the Heart 
room to dilate and contract, in proportion, as more, or lefs 
Blood was to be circulated by it in the fame Time ? May 
it not be fuppofed that the Pericardium did not begin to adhere 
in F. M, till very near the Time of his Death; and that as that 
Cohezfion fpread, he grew worfe, and lefs able to bear motion; 
“till at laft when it became untverfal, he could not move at all, 
without being in danger of the Circulation being entirely ftop- 
ped, from the Heart’s not being able to dilate but to one certain 
degree? and was not this at laft the occafion of his Death? 
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ANpb from the Whole is it not. reafonable to conclude: that a 
quantity of Air in the Cavity is neceflary, in order to perform 
the Action of Refpiration with perfe& eafe and freedom? That 
Refpiration may be tolerably carried on, when the Body 1s 
otherwife in Health, when there is a partial Adhzfion? That. 
Refpiration may be fufficiently carried on barely to fupport- Life, 
when the Adhefion is total, but not fo as to undergo-any, Exer- 
cife? That when the Pericardium. adheres to the Heart, as well 
as the Lungs to every Part about them; the very flighteft Mo- 
tion imaginable cannot. be performed. without danger of Suffo- 
cation? And eonfequently, that the want of Air in the Cavity 
of the Breaft, is one great Impediment to, the Freedom swith 

which the Tore ought to play : 

SECONDLY, it is eafy to fee that- any extravafated Fluid 
lying in the Cavity of the Breatt, muft by its weight upon the 
Diaphragm, as. well as by. taking up room there, greatly inter. 
fere with the Action of Refpiration:. 

CoLLectTions of Water have been found: fometimes in 
one fide only of the Cavity, fometimes in both, and fometimes 
within the Duplicatures of the Mediaftinum. In any of thefe 
Places, it prevents,a free Refpiration, but moft when it lies on 
both. fides.. 

In Dropfical People, where the Belly is much diftended; it 
is very hard to. determine from any difficulty or interruption in 
Refpiration, whether there is Water in the Cavity of the Breaft, 
or no; becaufe the Tenfion of the Abdomen, as was fhewn 
above, muft interfere with Refpiration; and as Dropfies are moft 
frequently brought on by a Courfe of hard, Drinking, in which 
Cafe the Lungs are generally diftempered themfelves, and ad- 
here to the Pleura, it will on this account be ftill more diffi- 
cult. There feems indeed nothing to determine it by, with any 
certainty, but the Patient himfelf feeling fomething move in his 
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Breaft like Water, upon a fudden change of his Pofture in 
Bed. 

I was once prefent at the opening of a Dropfical Man, when 
from the Symptoms, which attended his Difeafe, we were all 
{fo certain of there being Water in one fide of the Breaft, that 
our defign in opening him was only to fee, whether the Water 
was contained in that fide, on which he pes lie with tolerable 
eafe, or on the other, on which he could not bear to lie at all: 
On opening the Thorax, there was not a fingle drop of Water 
to be found; but there was almoft a total Adhefion of the ex- 
ternal Coat of the Lungs on both fides to the Pleura, and an ex- 
tended Inflammation, together with numberlefs {mall Ulcersiin 
one Lobe, juft where it adhered to the Pleura. This was 
enough, together with the quantity of Water in the Abdomen, 
to account for all the Symptoms, which related to his Breath 
ing; and fufficient to make us more upon our guard in our ve 
ture determinations about an Hydrops Peéforis. 

AN extravafated Fluid of any kind whatever will diftarb the 
“A@ion of Refpiration by its weight and bulk ;.but when that 
Fluid is of a Nature to corrode, and contaminate the Parts 

about it, as Matter is when it begins to putrify, it will haye 
“much more, pernicious Effects. 

We APE, in the next Place, to point out the different: 

_ Springs, from which the internal Diforders-a6 the. Lungs arife, 
which prevent their dilating and contracting with that eafe and 
- freedom, with which they playin Health. 

First, the Conftruétion and Diftribution of the Pulmonary — 
Artreies and Veins, and the uninterrupted Circulation of the 
whole Mafs of Blood thro’ their minuteft Branches, have been 
fo often mentioned in the Courfe of thefe Le@ures, that they 
need not be repeated, to convince any one of how fatal a Con- 
fequence any great Obftruétion, Inflammation, or Breach of any 
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of thefe Veffels, muft neceffarily be even to Life itfelf, or how 
greatly it muft difturb Refpiration in particular. 

SECONDLY, The Afpera Arteria, Bronchia and Veficles, 
the Coats of the Pulmonary Arteries and Veins, and in fhort 
all the Subftance of the Lungs themfe!ves, is in every part 
fepplied with Nourtfhment by Arteries, and the furperabundant 
Fluid is carried back by Veins, which arife from different Springs, 
terminate in different Channels, and are entirely independent 
of the Pulmonary Arteries and Veins. 

T ue Lungs, therefore, are liable to Obftrudctions, Inflammation, 
Pain and Impoftumation, with their Train of Symptoms, from 
this Syftem of Veflels, as well as from the former; and the 
Pain, Uneafinefs, and Difficulty thefe Diforders will occafion in 
the alternate Dilatation and Contraction of the Lungs will difturb. 
and interefere with the A@ion of Refpiration. 

From thefe Veffels, there frequently happen Hemorrhages, 
efpecially in the Branches diftributed about the Windpipe; which 
as the Blood muft defcend into the Lungs before it can be dif- 
charged, and confequently muft be thrown up by Coughing, 
will have the frightful Appearance of coming from the Pul- 
monary Vein or Artery ; but will neither interfere with Refpi- 
ration fo much, nor be attended with the fame Danger, as a. 
Hemorrhage from a Breach in thofe Veffels. 

THe Blood, which is coughed up in this Cafe, ts always 
obferved to be more florid, than that which proceeds from a 
_ Breach within the Lungs themfelyes; and the Reafon feems to 

be this, that whilft it trickles down the Windpipe, or Bronchia,, 
it’s Surface ts as much expofed to the Air, as when it is imme- 
diately caught in a Porringer from the Arm; which is not true 
in the other Cafe. 
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THi1rRDLY, Tho’ the Blood does in a great Meafure owe 
its nutrimental and beneficial Conftitution, when the Body is in 
Health, to the Action of the Lungs; yet as there is nothing 
particular in their Action, different from that of the other Vef= 
_ fels of the Body; it will follow, that unlefs the Chyle, which 

is to be mixed with the Blood, be brought to the Lungs in pro- 
per Quantities, and endued with proper Qualities; unlefs the 
Difcharge thro’ the Sides of the Veficles be regularly and duly 
performed ; unlefs a proper Quantity of Air-Particles be abforb- 
ed, to fupply the active Principles fo neceflary to the Warmth 
of the Blood, and the Cohefion of its Parts; nay, unlefs the 
Arteries of the Body keep up and improve the advantageous 
Alteration of the Blood begun in the Lungs: it muft at every 
return of the Circulation arrive at the Lungs; and if the fame 
Circumftances continue, pafs out of them too, lefs and lefs fit 
for the Purpofes of Life. So that by degrees the Blood will 
be fo much impaired and broken, that when it moft wants the 
Affiftance of the Lungs, it will be brought thither when it is 
only fit to choak up and clog the Veficles and Capillary Ar- 
teries, fo as to prevent the little Service it could receive in paf- 
fing once thro’ them. 

Tuus may the Blood itfelf, when it is once tern of a 
broken and yitiated Conftitution, be the Occafion of many dif- 
ferent Interruptions of Refiiraticn, and of many Difeafes in the 
Lungs, as well Chronical as Acute, and may at laft put a ftop 
to every Action defigned by at is to preferve it of a pealthy 
and arterial Conftitution. 

Fourtuiy, The Veficles of the Lungs are, in a healthy 
State, SEU difcharging out of their Cavities what recre- 
mentitious Vapours are continually oozing from the Blood into 
them, and receiving in their ftead a frefh fupply of Air. Iftherefore 
either thefe Vapours, or thofe in the Air itfelf, are fuffered to lodge 
Bncies thro’ any accidental diforder or difficulty in the sit 
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of Refpiration, thetr more fluid Parts evaporate; and thofe that — 
- remain condenfe, concrete, and perhaps corrode, at beft clog, 
and render ufelefs, the Lobule compofed of thefe Veficles; and. 
it is feldom that tHe ill Effe&s flop, without in the fame man- 
ner affecting a whole Lobe. 

THE fame, but more fatal, will the Confequence be of an 
Obitruction, ation atin and fucceeding Suppuration in the 
Capillary Arteries diftributed about the Sides of thefe Veficles 5; 
becaufe fuch a Diforder is not only more violent, but more like- 
ly to {fpread, and contaminate the neighbouring Lobules, till it 
has deftroy’d the whole Lobe. 

Nature, indeed, has been very careful to avoid the fpread- 

ing of any fiich pHa, by the many Partitions fhe has made, 
and the many Divifions of the Lungs into feparate Lobules, en- 
compaffing each with its particular Membrane : And whenever 
any Obftruction is threatned in any Part, the Number of Inof- 
culations among the Arteries in the Lungs is moft wonderfully — 
contrived to carry the Blood thro’ other unobftructed Paffages, 
fo as not to encreafe the beginning Malady ; and the inner Sur- 
face of all the Air-Veffels is thick fet with Glands, which diftill 
an oily Fluid to facilitate the Expectoration of any obftructing 
Matter, that can be thrown off, by keeping thofe Veffels moift 
and glib. 2 

But notwithftanding all this induftrious Contrivance to pre- 
ferve the Lungs; when the Solids of the Body are weak, either 
thro’ a natural Conftitution, Irregularity, or a long Series of 

other Diftempers, the fine Contecture of the Veficles aa, 
expofes them to thefe fatal Obftructions. 
_ Firrxury, Thefe Glands, thus difperfed about the Air- 
Veffels of the Lungs, when they are any how difordered, wiil 
difturb Refpiration, and may peg as on yery dangerous Dif- — 
Sef 
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Wen the Glands fecrete either too great or too fmall a 
Quantity of their Fluid, the Veffels that Fluid was only to 
keep moift and {fmooth, muft either be dry for want of it, or 
loaded and clogged up by too much; and when thofe Glands 
pour out anacrid and corroding Fluid, or grow hard and {cirrous, 
as they frequently do in fcrofulous Habits, it is eafy to fee what 
irkfome Diforders they will neceffarly produce in the Lungs 
themfelves. 

SixtHutiy, The Membrane that feparates the Lobules from 
each other, is the fame Cellular Membrane, that divides all the 
other minute and diftin& Parts of the Body from each other. 
This is fo certain a Fact, that the whole Body of the Lungs 
may be dilated by blowing Air thro’ a fmall Pipe into the Cells 
of this Membrane, without any of it efcaping into the Veficles, 
Bronchia, or Windpipe. As the Cellular Membrane in other 
Parts of the Body is known to be the Seat of one fort of Drop- 
fy, and to be then filled with Water ; may we not conclude 
that this in the Lungs may be in the fame Manner liable to a 
~Dropfy ?) Will not fuch a Condition of this Membrane prevent 
a fufficient Dilatation and Contraction of the Lungs for an eafy 
and free Refpiration? Will not fuch a Diforder be attended with 
all the Symptoms of an Afthma? Do we not, in confirmation of 
this, fometimes obferve an Afthma go intirely off, upon the 
Swelling of the Legs? Does not the Afthma return, upon that 
Swelling’s difappearing ? Have not each of thefe happened 
feveral times to the fame Perfon? Is not the Swelling of the 
Legs occafioned by a Tranflation of the Water, from ‘one Part 
of the Cellular Membrane, which is every where about the 
Body, to another? Have we not known Blifters on the Legs 
fometimes relieve the Afthma ? May not we conclude from thence, 
that the Caufe of the Diforder was Water in thé Membrane; and 
tho’ the Relief is generally but for a {mall Time, and the 
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Symptoms retutn, may not this happen from too great a 
flow of Watery Fluid to that Membrane, to be drained off that 
Way ? However this be, this Membrane is certainly the Seat 
of Impoftumations in the Lungs, as it is all over the Body. 

SEVENTHLY, The Air it felf has fo great a Share in the 
Adtion of Refpiration, and is fo neceflary likewife to the Health 
and Vigour of the whole Body, that no remarkable Alteration 
can be made in it, without our being very fenfibly affeted by 
it, e{pecially when our Lungs have been weakened or difordered 
before. 

ELASTIictIry is the Principal Quality in the Air itfelf, 
upon which Refpiration depends; for without it, the different de- 
erees of Heat could not produce that Circulation and change of 
Air within the Lungs, by which the perfpirable Fluid is fo con- 
ftantly carried off in Breathing: And for the fame Reafon, the 
Coolnefs of the external Air is likewife neceffary for this pur- 
pofe ; becaufe, if that were equally warm with the Air with- 
in the Lungs, that Circulation would immediately ceafe. 

C oNSEQUENTLy, when the Air we are to breath is load- 
ed with Vapours, which render it too warm, or deftroy its Ela- 
fticity, or both; it becomes unfit for Refpiration, and interferes 
with the Action of Breathing. 

As the Air enters into the Compofition of all the Variety of 
Bodies, that we know; fo in return it receives and fupports, 
and carries along with it all the Exhalations, which can any 
ways fly off from Vegetable, Animal, and Foffil Bodies. Nay, 
thofe particles of Air, which have lain abforbed within the moft 
folid Bodies, and afterwards recover their Elaftic State, and mix 
with other Air again, are not without reafon imagined to carry 
along with them Particles of the Bodies to which they were 
before fo clofely connected, 
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Iw different Seafons of the Year, therefore, the Air muft ne- 
ceflanily receive different degrees of Warmth from the Sun, and 
be filled with Vapours, both of different kinds and in different 
quantities. 

AN bp according to the accidental Circumftances of the Situa- 
tion of any particular Place, will the Air about it in the fame 
Manner be more clear and healthy, or more loaded with per- 
nicious and unwholefome Vapours. 

Awov as different Winds blow from the feveral Corners of 
the Earth, the Air brought by them will partake of the Na- 

’ ture of the Climates it paffes thro’, and be loaded with Vapours 
accordingly. 

_. Hence, we may eafily fee what a varicty of Diforders in 
breathing may arife from this Spring, in thofe whofe Lungs 
are weak, or have been formerly difordered in different Man- 
ners; and how differently thefe accidental Alterations in the Air 
may affeét the Action of Refpiration in different People. 

Bur this is not all. For as a confiderable Quantity of the 
Particles of the Air is taken in and abforbed by the Blood, 
and circulated with it all over the Body ; the Conftitution of 
the whole Mafs of Blood, and the Health of the whole Body, 
may be affected by the particular Conftitutions of the Air; even 

tho’ it has Coolnefs and Elaftictty enough not to interfere 
with the Adtion of Refpiration. 

Hence, therefore, may proceed thofe particular Diforders, 
which are confined to certain Tras; and thofe, which every 

a and then are found to rage for a certain Ti ime; eyen ae 
mongft thofe whofe Lungs are found and healthy. 

HENCE too it may be feen how reafonable Dr. Sydenham’s 
Opinion is, that fome Seafons bring with them particular Con- 
ftitutional Ditecfes, to which every one is ltable; which 
May not indecd always appear attended with the fame Train 


of Symptoms, but which ought always to be regarded by 
every 
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every Phyficsian in the Cure of almoft every contemporary Dif 
eafe: Becaufe, tho’ the Air may not be loaded with Vapours of 
fo noxious or peftilential a Nature, as immediately to affeé 
every Conftitution alike; yet it may be fo conftituted as to work 
flowly upon the Blood, and difpofe it more or lefs, as every one’s 
particular Conftitution is ftronger or weaker, towards the fame _ 
unhealthy State. And according as any one particular Perfon 
has at that time made an unguarded ufe of the Non-Naturals, 
or as his Conftitution 1s naturally more liable to one fort of Dif- 
temper than another, the latent unhealthy Conftitution of the 
Blood will fhow itfelf in this or that Shape, attended with dif- 
ferent Symptoms: which will without doubt yield more eafily if 
this be attended to, than if it be overlook’d, and the Diftemper 
be treated in every Seafon exactly in the fame Manner. 

Ir is very certain that the fame Difeafe, or rather the fame 
Train of obvious Symptoms, will not admit of the fame Me- 
thod of Cure in different Climates; and that the Phyfician, who 
attends moft to the Nature of the Climate, and the Diftempers 
moft frequent there, will with more eafe get the better of any 
particular Diforder, than one who is entirely unacquainted with — 
it, or, which is the fame Thing, who neglects taking it into 
confideration. And why fhould not the fame hold equally true — 
in the prefent Cafe? 

Tu1s Opinion therefore of the Doétor’s has. undoubtedly 
a Foundation in Nature: and was as undoubtedly the Refult of 
that careful, clofe, and unwearied Application in obferving 
all the Steps, which Nature takes, not only in throwing off, but © 
even in producing Difeafes; for which he is ever to be held in 
efteem by all of his Profeffion. 

Tuus much for the pernicious Effects of the Air in general, as 
well as with regard to the Adtion of Refpiration in particular. 


EIGHTHLY, 
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ErGuTuty, Befides thefe forts of Diforders, as the whole 
Subftance of the Lungs, as well as the other Parts fubfervient 
to Refpiration, are fupplied with plenty of Nerves ; thefe, as well 
as every other part of the Body, muft be affe@ed by the 
ftrange and fometimes fatal Diforders of weak and diftempered 
Nerves. 

A's to the Manner, in which the Nerves occafion the A@ion 
of the Mufcles, we are abfolutely in the dark. All we know 
is, that without their Affiftance no part whatever can perform 
its Office; and that when the Body is in health, and the Spirits 
no way affected, the Natural as well as the Voluntary Motions 
_.are duly and preperly performed. But whenever the Nerves 
are fo difordered, as no longer to obey the Dire@tions of the 
Will, or perform even the Natural Offices with conftancy and 
regularity, the Mufcles to which they are direéted, muft of con» 
fequence be put into Action irregularly, and produce unna- 
tural and involuntary Conyulfions; which will be more or 
lefs dangerous, as the Part convulfed is of more or lefs con- 
fequence in the Animal Oeconomy. 

THESE ARE THE DIFFERENT SPRINGS within the 
Lungs themfelves, whence the many Diforders arife, to which 
that ufeful Organ is liable, and which are all of them in 
different degrees attended with an uneafinefs and difficulty 
in breathing, and a laborious Aétion, equally perceptible on 
both fides the Cheft, and in both the Sets of Mufcles, which 
are concerned in enlarging and contracting the Cavity of the 
Breatt. 

BuT in order to diftinguifh thefe Diforders one from ano- 
ther, which can no ways be done from the different Degrees 
only of this their common Symptom; we muft have recourfe 
to a Variety of other Symptoms, fome of which attend on one, 


and fome on others, of them. 
O Ir 


98 Of the Difeaes of the 


Ir will be fufficient juft to mention the two principal Sources, 
whence thefe Symptoms arife: One of which is the Difference 
in the Difcharges made from the Lungs, when they are in health, 
and when difeafed ; and the Other, the mutual Connexion 
between the State of the Lungs, and that of the whole Body. 

Frrsrt, It is eafy to fee that, when the Glands which are dif 
perfed about the Bronchia, or the Lungs themfelves, are difeaf- 
ed; when the Lobules are ulcerated, and the Matter broke 
loofe into the Veficular Cavities ; when the Blood-Veffels are 
broke, either in a fmall or a large Branch ; when either fome, 
or all thefe happen together; the Appearance of what is expe- 
€orated, muft vary : and the Variety muft be ftill encreafed by 
the different Appearances the fame Subftance will put on, accor- 
ding as it lies a longer, or a fhorter Time before it ts expectora- 
ted. I have yet met with no Author, who has fo carefully and: 
amply defcribed the different Difcharges by Expedtoration in the _ 
Chronical Difeafes of the Lungs, as Dr. Beznet has in his Thea= 
trum Tabidorum. 'To him therefore I muft refer thofe who are 
curious; my Time not allowing me to be particular in their Dif- 
ferences at prefent. 

SECONDLY, When we reflect on the Ufe of Refpiration in the. 
Animal Oeconomy, as delivered in the laft LeGure, we cannot but. 
fee how ftri€& a Connexion there muft neceffarily be between. 
the State of the Lungs, and that of the whole Body; fo that 
one of them cannot be difordered to any great degree, without 
the other’s being fenfibly affeéted. 

I fhall inftance only in two Particulars, _ 

First, As the whole Mafs of Blood muft pafs thro’ the 
Lungs, at every Return of the Circulation; every Fever muftin- 
terfere with the Offices of the Lungs : becaufe in every Fever the 
Fluids are not only vitiated; but, vitiated'as they are, they are 
hurried with a greater Velocity than ordinary thro’ their minu- 

teft 
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teft Veffels. And reciprocally, any Diforder of the Lungs, which 
prevents the due and ufual Dilating and Contracting of the 
Veficles, upon which a free Circulation of the Blood thro’ 
them neceffarily depends, muft vary the Velocity, with 
which the Blood moves in health; and as the other Offices of 
the Lungs depend likewife upon the fame free and alternate 
Motions of their veficular Part, the Conftitution, as well as 
the Velocity of the Blood, muft be varied likewife; and con- 
fequently, the Feel of the Pulfe, as wellas the Complexion of the 
Blood, muft be varied by it. 

SEcoNDLyY, The Health of the whole Body does in a great 
Meafure depend upon the Difcharges being duly and regularly 
made in proportion to what ts taken in. 

THESE are made by Stool, by Urine, by Perfpiration at the 
Skin, and by Reipiration at the Lungs. And whilft the Body 
is in health, they are made in certain proportions by every 
one of thefe Ways: But when any of them are accidentally 
ftopped, Nature relieves herfelf, by encreafing the Difcharge 
at one, or two, or all the others. 

- Nortuine will make this more evident, than the Cafe of a 
young Man, into whofe Bladder no Water paffed for twenty 
Days: during which time, he had frequent Sweats, ftrongly 
impregnated with Urine; he had the Smell and Taft of Urine in 
his Mouth and Noftrils, which muft certainly have arifen from 
the Vapours taken up, by the Air in the Lungs, in Refpiration ; 
and befides this, he had regularly every Day two, and fometimes 
three, watery Stools of near a Pint a-picce, which had all the 
Appearance of fheer Urine. The Feces Alvini came away 
every Morning pretty folid; and the Urinous Stools in the Day 
time, moft commonly without any mixture of the Ordure. He 
is now alive, and makes his Water regularly, but is fubject to 
Relapfes upon taking Cold. Towards the End of the twenty 
Days, he was feized with Epileptic Fits, which he has not quite 
7 O2 . got 
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got rid of, but they are much nulder than they were. In fuck: 
Suppreflions of Urine, the Smell of it.in the Noftrils about the 
7th, oth, or 11th Day, is mentioned by Authors, as a fatal 
Symptom; and there is. 4carce an Inftance given of any one; 
who furvived the thirteenth Day: But, as there is no one that T - 
have met with, who takes any notice of Urinous Stools, I am 
apt to believe this young Man was faved by Nature’s being able. 
to throw off, the Load into the Bowels; which had not- happen- 
ed in the Cafes referr'd to by thofe Authors. 

In the fame Manner, when Perfpiration is obftructed at the- 
Skin, more efpecially. in a coftive Habit of Body, that Office: 
is more remarkably. carried on by the Lungs: and when this En- 
deavour of Nature to throw. off the perfpirable Matter-of the, 
Lungs is.obftrudted, either by their being weak, or-difeafed, or- _ 
overloaded with Vapours; there arifes a‘Cough, a ftronger Effort- 
to remove thefe Obftrudtions, and*the Urine is loaded ‘with a- 
remarkable Sediment; which are the moft common Symptoms of 
what we call.a Cold: which generally goes off, either with a 
free and large Expedtoration, or.a Return of Perfpiration at the- 
Skin in kindly Sweats, or.a gentle Loofenefs: All whiclrare - 
agreeable to what is here laid down. 

ANp, when the Lungs are fo difeafed; as not to be able to-. 
fuffer fo confiderable a Difcharge to be made there, as is requi-. 
red; that Office is performed for them.in the Bowels, and at the: 
Skin. And as in Confumptive People, the Lungs: continue in- 
this State for a long Time; the Pores of the Skin, and the ex-. 
haling Veffels in the. Bowels, are by conftant ufe and’ the habi-. 
tual Flow of the Fluids to: them, ftretched, and.enlarged beyond: 
their healthy Sizes; and the Fluids likewife, for want of the Af: 
fiftance of healthy Lungs, anda ftrong Circulation, are more at-. 
tenuated, lefs equally mixed and’ blended together, and more: 
apt to run off in large Quantities at thefe Places, than-they are- 
in a healthy State. 


HENCE 
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HENCE it arifes, that the encreafed Perfpiration of thefe 
Parts, which at firft relieves the whole Habit of the Body, muft 
at lait weaken, and bring it to. decay; by terminating in colli- 
quative Loofeneffes and Sweats: And hence it is, that in thefe 
| Difeafes, when one of thefe Difcharges is ftopped by the force 
of Medicine, the other breaks out foon after in a more violent. 
Manner. | 

 Tuese therefore are the principal Ways, in which the 
Lungs and‘ the reft of the Body are mutually affected, fo as in 
a good Conftitution to affift each other in removing any acciden-= 
tal Diforder ; but-in a vitiated one, to join their Forces in haft- 
ening the Decay of the Whole. 

ConsEQUENTLY, the different Feels and Velocities of the 
Pulfe; the different Confiftency and Complexion of the Blood ; 
the different Quantities of the Difcharges by Stool, by Urine, and: 
by the Skin; the different Appearances of the Difcharge. by Ex- 
pectorations together with the different external Appearances in the 
Action of Refpiration, defcribed above; muftall of them be taken: 
into confideration, when we undertake either the Cure, or the 
‘Eheory, of. the. principal. Difeafes of the. Organs of Refpira~ 
tion. 3 | 

For. though; at* the- Beginning of this Lecture, we fup-- 
poied, for the fake of Method, and>clearnefs of Conception, 
the Lungs, and:the reft of the Body, every way elfe in 
perfect Health, except in the: particular Diforders, which came: 
by turns under Confideration; it-muft by this time be very evi-. 
dent, that this can hardly happen>fo .in fa@.. The clofe Con- 
nexion among the minute Parts, which compofe the Lungs,- 
and the mutual Connexion between their Health, and that of 
the whole Body, make -it next-to impoffible for any confide-. 
_ rable Diforder to befall any part of the Lungs, without the» 

Whole, or indeed without the reft of the Body, being :more — 
or lefs affected... 

| HEN CE: 
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HENCE it is plain, that there are none of thefe Difeates, fo 
confiderable as to be marked out and diftinguifhed by Authors 
under particular Names, that are not of a complicated Nature; 


or do not owe their Rife to the Diforders of feveral Parts of the | 


Lungs; and befides, are not attended with fome Diforders of 
the whole Body. 

Anp as we have feen that the Diforders of the Organs of 
Refpiration affect the Velocity and Conftitution of the Blood, 
and difturb the Equality of the Difcharges, which muft necef- 


farily be made to keep the whole Body in a healthy State; 


and on the other Hand, that Fevers of almoft all kinds muft 
interfere with, and difturb, the Offices of the Lungs, and their 
regular Dilatationsand Contractions: it is hardly to be concety- 
ed that any fuch confiderable Diforder, as we are now talking 
of, fhould happen, without either producing, or being pooduerd 
by, a Fever of fome fort or other. 

For this Reafon, the Difeafes of the Organs of Refpiration 
are divided by Acuthors into Acute and Chronical, according as 
there is, or is not, an Acute Fever joined with them. 

AwNp as the Violence of a Fever muft not only encreafe the 
Danger naturally attending on any Difeafes of thefe Parts, on 
account of their Make, Situation, Ufe, and conftant Motion; 
but muft likewife hurry on the moft fatal Symptoms in a very 
fhort Time, their acute Difeafes feem more particularly to re- 
quire our matureft Confideration: that we may not at fo criti- 
cal a Junéture either order any thing that is improper, thro’ 
the Hurry and Impatience, or negle& any thing that is ne- 


ceflary, thro’ the Fear or Prejudice of the Patient, or his Friends 


about him. 

To thefe therefore I fhall confine myfelf in the remaining 
part of this Lecture. 
_ Ir may perhaps be expeéted, after fo long a Detail of the 


Make of the Lungs, and their Ufes in the Animal Oeconomy; 
: and ~<a 
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and fo nice an Enumeration of the many Sorts of Diforders to 
which they are liable; that fome Rules might be eftablithed, 
upon which to build the Methods of Cure, fo very plain and 
certain, that when they were once made known, every body 
might equally make ufe of them with fuccefs. But whoever will 
confider what has been infifted on in the laft two or three Pages, 
will eafily fee that the Fever is the firft and moft material Ob- 
je& of our Care in thefe acute Difeafes, as it is that which fo. 
immediately endangers the Life of the Patient : and confequent- 
ly, that unlefs fome plain and certain Rule were known for the 
Cure of all the Variety of Fevers, none fuch can be expected: 
from the Theory of Refpiration only, tho’ it were fuppofed to 
be never fo perfect. 

Ler us however fee how far our Theory may be of fervice 
to us, by fuppofing a Perfon otherwife in Health, and of a 
good Confticution, to be feized with a violent Inflammation on: 
the external Surface of the Lungs, and that this Inflammation was- 
left quite to itfelf. Let us likewife fuppofe, if poffible, the 
reft of the Body no otherwife affected, than it would have 
been if the Inflammation had happened on the Surface of.any off 
the Limbs. | 

Tuts Inflammation would, like all others, either diffipate of 
itfelf, and then the Perfon would recover; or end in Suppura- 
tion. In this Cafe, the Matter thus made and collected would: 
in time break loofe, either into the Air-Veflels of the Lungs, or 
into the Cavity of the Thorax,. or externally thro’ the Intercoftal. 
Mufcles and: Skin, if there was an Adhefion of the Lungs, 
where they are inflamed, to that Part. of the Pleura. which. lines 
the Ribs. 

In either of thefe: Ways, before the Matter can be difcharg- 
ed, it grows putrid, corrodes, and contaminates the Parts about 
it; and the Perfon afterwards lingers out a miferable Life, either 
by. continually Coughing and: eit away. his Lungs piece by- 

piece, 
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piece, in the firft Cafe; or by artificial Drains in the others, 
which may be made by the Surgeon, till at laft fome confider- 
able Blood-Veffel is worn thro’, and burfts, and the Effufion of 
Blood fuffocates him. 

TuHEsE are fome of the Fatal Confequences we may eafily 
forefee from our Theory. And from hence we muft conclude that 
we are to ufe. our beft Endeavours to prevent the Inflammation 
from .ending in Suppuration ; and that, upon the prefent Suppofi- 
tion, this Inflammation is to be treated, as nearly as we can, in:the 
fame Manner as any accidental one on the Arms or Legs. 

As Bleeding is found to be of the greateft Service in fuch 
external Inflammations, itis very plainly pointed out‘to us in :this; 


and as the Diftance of the Part affected from any large Vein | 


that can be opened, is fo great, there is a Neceflity of taking 
away a great deal of Blood before the whole Mafs can be fuf- 
ficiently diminifhed, for it to receive any Relief. 

ANp as all topical Applications are denied us, we have only 
cooling and foft Emulfions to affift our Defign, and fupply the 
Place of the Blood thus taken away; and if there happen a 
teafing Cough, attended with a fmall Expetoration ftreaked with 


Blood, we may give gentle Opiates to quiet, and Lindtutes to | 


facilitate the Expeétoration. 

T H15 is in general the Method, which Reafoning onthe Make 
and Situation of the Parts diétates to us, and which Experience 
has confirmed to be the propereft, on our prefent fuppofition 
that the Difeafe. is only an Inflammation on fome.of the principal 
Parts among the Organs of Refpiration; and that what Fever 
there is arifes only from that Inflammation; and that the Conftitu- 
tion is otherwife perfectly good. 

Bur as-we know from Experience that, in Fevers, there fre- 
guently happens an Inflammation, or lnfaneiitory Eruption, 
upon fome Part or other, which it is of the worft Confequence 
to repell and ftrike in, pt which often fuppurates; fuch an 
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Inflammation may fall upon the Organs of Refpiration ; in which 
cafe, the greateft Danger 1s threatened, ‘either from our per- 
mitting it to impoftumate, or attempting to prevent it by fuch 
frequent Repetitions of Bleeding, as we fee are neceflary to that 
End from the Situation of thofe Parts. In the firft Cafe, the 
certain Confequence is a naufeous Chronical Difeafe, which gene- 
rally ends in the Death of the Patient; and in the Latter, a 
great Rifque is run in difturbing and interrupting the natural 
Courfe of a bad Fever. Inthis Dilemma, we are to ufe our ut- 
moft Endeavours, and apply all our Thoughts, to manage in a Way 
between the Two; fo as to prevent the Suppuration, without in- 
terfering more than 1s neceflary with that Courfe the Fever 
would naturally have taken without this Impediment. 

W HENEVER therefore a Phyfictan finds a Patient labouring 

under the Heat, Thirft, and Reftleffnefs of a Fever, and at the 
fame Time violently afflicted with a Pain in his Side, Cough, 
Difficulty in Breathing, or any other of the Symptoms, which 
fhow the Organs of Refpiration are difordered; he is diligently 
to enquire into the Rife and Progrefs of the whole Difeafe, and 
carefully to examine into every Complaint, in order to form a 
Judgment, whether the Diforders in his Breathing are owing to 
the Fever, or the Fever to them. 
Ir it appear evidently, that they arife from the Fever; his 
next Enquiry ought to be into the Nature and Genius of the 
Fever itfelf, independent of the Complaints in Breathing: be- 
caufe tho’ the Violence of the Pain, and the great Difficulty 
of Breathing, muft be regarded, and alleviated, yet the Cure of 
the Patient muft in the End depend upon the Cure of the 
Fever. | 

AwNp as it is known by Experience, that there is a great Va- 
riety in Fevers ; that fome will not abate, but rather grow 
worfe,on bleeding, whilft others will hardly yield to any Me- 


thod without frequent Repetitions of it; that fome will be 
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greatly encreafed by a warm Regimen, which readily yield to 
a cooling one, whilft others are fo low, as to require the con- 
ftant Ufe of the warmeft Cordials; that fome will not bear even: 
the gentleft opening Phyfick, without a very dangerous Loofe- 
nefs following upon it, whilit others vifibly encreafe, unlefs the 
Body be kept open by the daily Ute of Glyfters, or fmall Dofes. 
of Rhubarb; that fome wiil give way at once, as it were to a 
Charm, onthe Application of Blifters, whilft others. receive no: 
Benefit at all, but are rather encreafed by the Pain and Fatigue: 
they occafion; Sc. As, 1 fay, there is fo great a Variety in 
the Nature of Fevers, and the Methods of Treatment they 
will fubmit to; and as thefe acute Difeafes of the Organs of 
Refpiration. often. accompany and depend upon each of thefe 
kinds of Fevers ; it is impoflible for any one general Rule to 
be laid down for the Management of them: But the whole: 
muft depend upon the Judgment of the Phyfician, formed at 
the Time from the Circumftances of every. particular Patient. 

IE suautu, therefore, in the next Place, endeavour to point 
out the Ways we have of judging in particular Cafes, which 
of the different Methods of treating thefe Diforders is to be: 
made ufe. of, preferibly to the- others ; whether it be more ad-. 
vifeable to proceed by repeated Bleedings, by the cool Method,, 
by the hot one, or by the Application of Blifters. 

Tuis I am fenfible is a very difficult Task ; and perhaps: 
may not poffibly be done with fufficient: Accuracy, for us ever 
to frame any certain Rule, by which we may judge at. once 
- of the Nature of the- pues and the particular Method we: 
- are to purfue: bat I make no Doubt that there may be fome- 
Signs pointed out, by which we may at leaft be dire&ted, when 
to defift from too obftinate’a Purfuit of any of them. 

For tho’ it be confeffed to be difficult for us to determine: 
of what fort the Fever is, which attends a Plenrify, (for example) 
fo foon as the Violence of the Pain, and the Danger of the 

| Difeafe, , 
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Difeafe, requires us to do fomething; yet if we know that dif. 
ferent Fevers make it neceffary for us to purfue differene 
Methods, we may be as certain that they will not all be 
equally relieved by the firft or fecond Steps in the fame Me- 
thod; vzz. they will not all be equally relieved by Blecd- 
ing : And confequently, if Bleeding once, or a fecond Time, 
affords little or no Relief; but, on the contrary, if the Pulfe 
falls, and the Strength and Spirits flag, whilft the Pains in the 
Side and Difficulty of Breathing continue as violent as ever, 
or nearly fo; we may be very certain, the Fever wiil not ad- 
mit of this Method, and ah obftinate Repetition of Bleeding 
muft be dangerous, This therefore will be a true and proper 
Mark for us to know, when to defift. 

I wAve inftanced particularly in Bleeding, becanfe it is 
‘univerfally allowed to be the very firf Step that ought to be 
taken towards the Cure; a Step, which the Violence of the Pain, 
and Difficulty of preathing g, abfolutely require, in order to pre- 
vent their encreafing the Fever to a more dangerous Degree: | 
and becaufe the Operation itfelf affords us an Opportunity of exa- 
mining into the Alterations which the Blood has undergone in 
the Fever; and this, together with the Feel of the Pulfe, and 
the Strength and Spirits of the Patient before and after Bleed- 
ing, will greatly affift us in determining whether we are to 
proceed in the Hot or the Cold Method. : 

Ir the Patient be of a full Hab of Body, with ftrong Vef- 
fels, and the Pulfe high, and the Spirits good, both before and 
after Bleeding, and the Blood of a florid fearlet Colour, with 
little or no Serum; or very fizy : Bleeding is evidently to be re= 
pa even to the fourth Time, if the Symptoms require it; 
and the cool emollient Method to be purfued: And towards 
the decline of the Inflammation, if the Continuance of the Pain 
_ demands it, Blifters may be applied, and generally anfwer theif 
Defign. 
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if his Strength and Spirits: flag, and. his Pulfe finks on Bleeding:; 
and, together with thefe Symptoms, the Pain and’ Difficulty of 
Breathing continue; we have very good: reafon to believe the 
Lofs of more Blood nay be attended with very dangerous Con- 
fequences, firch as Attacks upon the Brain, Syneopes, c. and 
we ought to. defift, as was faid before. | | 

In thefe Cafes the Blood is generally of one, or other of 
thefe very. different. kinds. It 1s either very fizy: or has all 
its Parts broken, diflolved, and blended together ; td what 
little Craffamentum there 1s, breaks upon the flighteft Touch, 
and mixes with the reft. 

In the firft Cafe, a free Ufe of the. Volatile: Salt, or Spirit 
of Hartfhorn, the Volatile Salt of Anaber, or fuch like, repeat- 
ed every fix, four or three, Hours, as Occafion requires, toge- 
ther with warm Medicines, are of the greateft Service, and fome- 
times give almoft immediate Relief. Blifters too may in this 
Cafe be applied at the very firft. finking of the Pulfe and Spi- 
yits, as they anfwer the fame Intention with the other vola- 
tile Salts. It feems to be from Cafes of this kind. that Goats 
Blood, and- Horfe Dung, merely as containing. volatile Salts, 
or Spirit, have gain’d their Reputation for the Cure of Pleu- 
rifies. 

In the other Cafe, neither Blifters, nor the volatile Salts, feena 
to afford fo much Relief to the Patient, as large Quantities of 
Acids; fuch as diftill’d Vinegar: together withthe warm cordial 
Medicines, as Mithridate, Confec.. Raleigh, Gc. At the fame 


Time, a Whey made with the Aqua Theriacalis is avery fuite 


able mr beneficial} Drink for conftant Ufe. 

Tuese I only offer as Hints, that may be ferviceable in 
guiding us to the right Method OF Cure; by which I mean, 
the Method moft agrecable to the Nature pe the Fever which 
accompanies the Diforders in Breathing, 1 in thefe acute Difeafes : 

but 
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but not with a : pas that cither of thefe Methods fhould be 
obftinately followed, when either the Pain or the Fever does 


- not yield tous. On the contrary, they fhould be conftantly 


vary ’d, as the Symptoms may require. 

Bur that F may not be thought to have advanced what T 
have faid of the different Manner of treating thefe Fevers, . 
merely on my own Authority, and as. the Refult only of my 
own Obfervation, I fhall tranfcribe a few Sentences from the 
Works of Dr. Sydenham, where he takes occafion to deliver his 
Opinion in general of the Manner of judging at what Times. 
his own Method of curing Pleurifies, by quick Repetitions of. 
bleeding tn large Quantities, fhould not be purfued’ 

“ Hanc jam -nactus anfam,” fays he, “ paucula de eadicam,. 
“ quod omnium ore tritiffimum eft, Pleurefin {eilicet quando- 
“ gue ita malignam reperiri, ut per eosannos Phlebotomiam ferrs 


—“ nefiiat faltem toties repetitam quoties bic morbus communi- 


‘+. ter depofcit., 

“ CENSEO quidem Pleure/in Veram.&S Effentialem, que ut. 
‘© pofthec dicetur, omnibus annorum omnium Conftitutionibus | 
“‘ indifferenter infeftat, omnibus indifferenter aunis Venafec- 
“< tionem pariter.repetitam zndicare; aliquando.tamen accide- 
re, ut Febris ejus anni proprie Epidemica, a repentina aliqua. 
“ manifeftarum aeris qualitatum.alteratione, materiam morbifi- 
“-cam in. Pleuram. aut Pulmones libenter deponat, ipfaque fe- 
“. bris nihilominus eadem prorfus maneat.. In hoc cafu, etfi Ve- 
“.nefectio poffit concedt, uthuic. fymptomati, fi multum teviat, 
“ occurratur; generaliter tamen fi loquamur, ow multo plus- 
“ fanguinis fymptomatis ratione educendus eff, quam febris 
“*- nomine debuerat educi, a qua pendet iftud fymptoma; nam- 
“ que fi hec ejus fit indolis ut a repetita venefectione non ab~. 
‘* horreat, poteft ea repeti in Pleuritide, que ejufdem fymptoma 
“eft; at vero fi febris repetitam Vi cue fectionem refpuat, ne- 
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“gue juvabit ifta, immo & nocebit im Pienrst ide, que cum 
“ febre ftabit cadetve. ay 

“* Fioc modo autem fe res habuit, me faltem jidieus in Pleurt- 
“< tide Symptomaticad, que febrem comitabatur hoc in loco 
“ oraflantem quo tempore fubingrediebantur 7ufes, hac nimi- 
“ rum hieme 1675 ; atque hoc quidem mihi ideo reticendum nos 
“ erat, quod exiftimem dubio illum tramite errare, atque incerte 
“ duci filo, qui in febrium curatione non continenter ob oculos 


“habet anni conffitutionem quatenus huic aut alteri morbo 


“ Epidemico producendo favet, caterifque morbis omnibus 
“ una concurrentibus in ejus fimilstudinem ac normam detor- 
* quentes.” 

THERE is a remarkable Paffage to this Purpofe in Dr. 7a 
bor’s Exercitationes Medica, which 1 fhall tranfcribe likewife, 
and then conclude. 


a 


“ Hisce preterea rebus fidem faciat Febris cujufdam in- 


“© doles, a nuperis annis, inter harum Regionum Pilcbetos, 
“ admodum funefta; quz nunc hac, nunc ill4 Anni tempeftate 
‘‘ oppulariter graffari folita eft. E genere erat Pleuritico; 
“ Horroribus & Rigoribus exordiebatur ingentibus ; qui quo 
“ diutius erant protracti, eo infeliciorem Agrotationis pre- 
“ nuntiabant exitum: hifce autem remittentibus, e veftigio ex- 
“ ciptebant dextri Lateris dolor acerbus, & haud raro fpafma- 
“ ticus, Virium proftratio infignis, fpiritufque difficilis : in Pre- 
“-cordiis porro pondus grave, cruciatuique obtuius fentiebatur, 
“ Ut plurimum nec acris erat Calor, nec Pulftis celer aut 
“ durus, nec Tuffis crebra, nec Sitis ingens, nec liquata nec 


“ aftrida erat Alvus. Urine Craffe fedimentum non depo- 


‘“‘ nentes, colorem habebant flramineum.  Vigiliz pertinaces 
“ totum fere morbi curfum comitabantur: Mente tamen con- 
“ ftabant A®groti. Primo quidem ficca erat Tuflis; exactis 
““ autem preter propter 24 horis, Pituita tenuis non raro, & 
“-cruenta expucbatur: poftea vero Pituita tum quantitate cum 

duritie 
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“ duritie aucta, frequertiores erant, & diuturniores tuffiend? 
“ conatus; ufque dum vel a {puto admodum copiofo folverctur 
“ Morbus, vel a Phlegmate glutinofo intra Pulmones reftante 
“ ftrangularetur Ager: quod quidem plerumque ante Diem 
*“‘ nonum accidebat; raro ferius, fepe ocyus ; idgue precipue 
““ fe fanguinis detraitio intempeftive fuiffet repetita. Pre- 
** ter robuftos, & plethoricos Juvenes, haud quenquam fangui- 
“nis jacturam fine incommodo pati obfervatum eft: ex iis. 
“‘ quidem bis, nonnumquam ter, primis Morbi diebus, fangui- 
“nem educi utile erat ; ex aliis autem vel non omnino, vel 
‘ paucis tantum horis ab acceffione inftituenda effet Phleboto- 
“mia; que etiam exigua fummo foret periculo, nifi cito datum: 
** effet Medicamentum’proritans Vomitum eique validiffimo- 
“yum Expectorantium ufus fuccederet affiduus. Ea enim erat: 
‘* Morbi conditio,. ad totum Curationis opus a Phlegmate 
“* vifcido copiofe expectorato abfolveretur quod (nifi in Ple- 
“ thoricis) facilius felictufque, a Sanguine non miffo quam ab. 
“ ejus difpendio, procederet. Sanguine enim e non Plethoricis: 
“ educto, Expuitionem fupprimi diffictlemque admodum &. 
‘“¢ ftrepitantem Refpirationem exoriti, folenne erat: guwo etiam: 
“ fepius fecabatur Vena, eo magis omnia fymptomata intend, 
“ 09 citins mortem accelerart, obfervatum eft.” | 
THERE is no doubt, but thofe Phyficians, who have a large- 
Share of Bufinefs, and Numbers in Fevers continually under their 
Care, acquire a Sagacity, which is not to be taught to others ; by 
which they can more readily and eafily judge of the Nature of 
the Fever, and-confequently of the proper Method of Cure,. 
' than they who have not the fame Opportunity. But. this is no 
Reafon why others fhould not be upon their guard; and endea~- 
your to form tothemfelves Rules, and Hints for Obfervation, as 
well to acquire that Sagacity in Time, as to avoid the moft dan-- 


gerous Confequences of the: Want of it.at prefent.. 
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* Awp tho’ thefe Hints, that I have offered, may appear too 
general, they are not however to .be totally neglected, or de-— 
{pifed ; becaufe they are equally ferviceable in the Treatment 
and Obfervation of all Fevers in.general, as well as thofe in par- 
ticular which are attended with Diforders in the Organs of Re- 
fpiration; and becaufe they are every where left to the Judg- 
ment of the Phyfictan .to follow, as the different Combinations 
of the Symptoms appear moft to require. 

INDEED the whole Defign of mentioning them at all was 
only to prevent too prevatling a Cuftom, -of treating ‘the fame 
Train of obvious Symptoms.always in the fame Manner, with- 
out conlidering to how many different Caufesthey may be ow- 
ing: A Cuftom, which owes its Rife to general Names having ~ 
been given not only to:thofe obvious Symptoms, as if they at- 
tended only on one Difeafe, but to the favourite Medicines too 
of fome Plyfician in, Repute for that Difeafe; whence thofe who 
are learned only in Receipts, are too apt to prefcribeto the Name 
of the Difeafe, and not to the Difeafe itfelf; And the very 
Opinion, which a Beginner in the Practice of Phyfick may have 
formed of the Skillof the Phyfictan he borrows his Receipt from, 
may lead him into a Method of Cure, which that Phyfician 
himfelf would not have purfued at that particular Time, 
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APPENDIX: 


INCE thefe Leétures were publickly read at the Coflege 

of Phyficians, 1 have carefully perufed and confidered 

the Experiments publifhed in the Philo/ophical Tranf 

actions, N° 441. for the Months pril, May and June, 1736, 
which I had not met with before. 

Tuey were made by Dr. Hlouffou at Leyden, in the Years 
1728 and 1729, and communicated to the Royal Society after 
the Doctor’s Death, by Mr. Mi/er, under the Title of Expe» — 
rimenta de Perforatione Thoracis, ejufque in Refpiratioue 
effectibus. 

THE two laft of thefe Experiments were made fo nearly in 
the fame manner with Dr. Ha/es’s, and the Second of our Ex- 
periments, mentioned in the Firft of thefe Le€tures; that I was 
very much furprifed, at firft reading them, to find fo great a 
Difference in their Events; and began to fufpeét, that one or 
other of us had not been fufficiently accurate in our Obferva- 
tions whilft the Experiments were making. 

Bur when I had more attentively weighed all the Circum- 
ftances of each Experiment, I found that all the different Ap- 
pearances, notwithftanding they feem fo contradictory to one 
another, wére the natural Confequences of the Adtion of Refpi- 
ration, as it 1s accounted for above, and are fo many farther 
Confirmations of the Truth of what is there delivered. 
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I must, therefore, beg the Reader’s Patience, whilft I tran- 
fcribe the Doétor’s Account of thefe Experiments, and endea- 
vour to explain the Reafon of the curious Phenomena which. 
were the Confequences of them. 
EXPERIMENTUM V. 

“ 25 Jan. 1729. Cani mediocri, afferi alligato, Thorax apertus 
fuit utrinque, largo vulnere. Antmali vox non defecit, & 
pulmones adeo non collapfi funt, ut per Aperturas eruperit 
‘« utringue illorum lobulus. Lobuli hi extus herentes dilatari, 
& contrahi non defierunt; et quod maxime mirum, dz/atatio 
illorum Thoracis contractionz erat fyuchrona & contra, Act 
in pectoris cava inflatus animalis ref{pirationt nihil nocuit.”’ 

‘“ PostquamM fic per femihoram vixiflet, fine ulla vocis, 
vel refpirationis lafione fenfibili ; ‘Thorax ab uno latere aper- 
cus fuit ulterius, difcifsa colsa. Tumque apparebat (magnum 
paradoxum), pulmonem contrahi, dum pectus dilatabatur, di- 
“+ Jatari dum hoc anguffabatur.” 

‘© Hue etiam operationi fupervixit canis, donec re ab omni- 
‘« bus abunde perf{pecta, laqueo ftrangulari damnatus eft.’ 

Ir were to. be wifhed the Doctor had been a little more ac- 
erate in giving us an Account of the Sizes of the Wounds, and’ 
between what Ribs they were made; but as he has not, we muft 
endeavour to guefs as well as we can. 

First, then, it 1s pretty evident, the firft Wounds that 
were made were only longitudinal ones, between two Ribs; be- 
caufe the Doétor fays, that one of thefe Wounds was afterwards 
enlarged, by cutting away Part of one of the Ribs: and that 
they were not very large, is reafonably to. be fuppofed, both | 
becaufe the Dog lived above half an Hour without any fenfible 
Alteration in his Voice, or Breathing; and becaufe the Ends of 
the Lobes, which were thrown out, were ftuck and heid faft in 
the Wounds, fo as to remain out even during Infpiration.. . 
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adly, As to their Situation; this feems to have been among 
the middle Ribs: for had they been made lower, the Lobes 
could hardly have reached far enough to have hung out; and 
had they been higher, the thicker Parts of the Lobes would 
have been applied to their inner Orifices, and no Part been 
thrown out ; as it was in Dr. Hades’s Experiment. . 
Tue Appearances, upon firft opening the Thorax, were like 
- thofe in our firft Experiment ; in which the Ends of the Lobes 
were very violently thrown out at the Orifice, and remained fo 
fome time. But the Motions of the Breaft and Lungs, in our 
Dog, were fo violent and irregular, and his Death fo fudden, 
that we cannot recollect enough to determine us now to fay po- 
fitively, whether the Ends of the Lobes, whilft they were out, 
did alternately contract and dilate or no: But I am mytelf in- 
clinable to think they did not, becanfe, to the beft of my Re= 
membrance, they continued out only during the prolonged Ex~ 
piration, and immediately collapfed upon Infpiration. 
However this be; in the Dodtor’s Experiment, they con- 
tinued out for a long time, and never ceafed dilating and con- 
trating ; and what was very furprifing, they dilated when the 
Thorax contracted, and contra€ted when the Thorax dilated. 
Tu1s Appearance we are now to explain. In order to this, 
it muft be confidered, that thofe Parts of the Lungs, which are 
within the Breaft, are expofed to the Preffure of the Air within 
the Cavity ; and thofe Parts, which hang out at the Wounds, 
are expofed to the Preffure of the external Air; and laftly, that 
all Communication is ftopped between the Air within and that 
without, by the Parts of the Lobes thus forcibly thruft out at 
the Wounds at their firft being made. | 
WHEN the Breaft is contracted, the Air in the Cavity, being 
condenfed, preffes more forcibly on the Lungs within, than the 
external Air on the Ends of the Lobes without. In Expiration 
a2 therefore, 
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therefore, which is the Confequence of this fuperior Preflure of 
the Air in the Cavity, Part of the Air in the Lungs, which 
otherwife would have paffed out at the Wind-pipe, will now be 
forced into the Ends of the Lobes, which hang out at the 
Wounds; by which thofe Ends muft be dilated when the Breaf#t 
contracts. | 

ANov when the Breaftis dilated, the Air in the Cavity be- 
coming rarer, preffes lefs forcibly on the Lungs within, than the_ 
external Air on the Ends of the Lobes without. In Refpira-_ 
tion, therefore, which is the Confequence of the fuperior Pref- 
fure of the external Air, the Air will be forced out of the Ends 
of the Lobes back into the Lungs again ;_ by which they muft 
be contracted. when the Breaft dilates, : ! 

I sHautu defer the Confideration of the other Appearances 
in this Experiment, till I have explained thefe in the Dodtor’s 
Sixth; which, as they are of the fame Nature with thefe, only 
more fimple, ought firft to be accounted for. 

EXPERIMENTUM VI. 

‘“ CANEM patvulum, extenfis artubus, firmiter fuper afierem 
‘< jigavimus. Cutis elevate portionem forfice abicidimus, eA 
«¢ Thoracis parte, qua cofte ab incumbentibus mufculis minime 
‘<teguntur. Abfterfo fanguine, & fiuxu ejus vint {piritu cohi- 
‘“* bito, quicquid adhuc coftas, & intercoftales mufculos tegebat, 
‘« id arreptum tenaculo abfcidimus; tandemque et iptfos interco- 
«« ftales mufculos caute feparavimus. _Membrana Pleura dicta, 
“« hoc modo nudata, hecce afpicientibus exhibuit Phenomena.” 

« Dum pectus g/atabatur, apparebat intus membrane appli- 
‘ catum aliquod album ; dum vero. auguftabatun peus & ex- 
‘ pirabat animal, album illud furfum fugiens locum ceffit afcen. 
“« denti cuidam corporf r#dre ; tumque mox dz/atante {e pedore, 
“< rubrum iterym defcegdit, \ocum ejus occupante alpo; & fic 
“per VICES.” : 

Hoc 
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‘* Hoc vifo, fuperzus coftarum iaterfiitium etiam mufculis 
‘* nudavimus, fed eo in loco apparuit #2471 niff album. 

“ MEMBRANA, utraque parte, qua nudata erat, dum pectus 
‘* dilatabatur, fiebat concava ; dum anguftabatur paululum (fed 
** vix fenfibiliter) convexa. 

““ Hisce ad fatietatem contemplatis, difciffis duabus coftis 
“* pectus aperuimus, tam amplo vulnere, ut quicquid fere in eo 
‘* latere continebatur oculis pateret.” 

‘‘ ANIMAL, hoc facto, vocem non amplius edidit, quamvis 

‘ ab altero latere Thorax ejus effet illefus. Pulmo multum illi- 
‘* co collapfus eft; fed alternum dilatationis & contra€tionis mo- 
‘““ tum nom penitus amifit: eratque omnium afpicientium con- 
‘* fenfu, dilatatia ejus contractione Thoracis {yachrona, § con- 
Strat) 
© Coronzis tandem ventriculus pertufus eft, ut intrufus digi- 
‘“‘ tus fentiret vim ejus mufcularem ; ficque de Refpiratione fi- 
mul et Vita aétum eft.” 
T ie latter Part of this Experiment only being to our prefent 
Purpofe, I fhall confine myfelf to that. And, here it muft be ob- 
ferved, 1. That there was at laft a very large Opening made into 
the Cavity of the Thorax ; Part of two Ribs being taken away, 
fo that three Interflices were laid into one, and almoft all the 
Contents of the left Side of the Thorax were expofed to view: 
And, 2. that the lower Edge of this Opening was fo near the 
Diaphragm, as to be within the Reach of it in Expiration; fos 
the red Body, which was applied to the Pleura, when. the Breaft 
contracted, was undoubtedly the Diaphragm. 

W uence, and from what was faid above, it 1s eafy to fee, 
rft, that the Ends of the Lobes could not be thrown out at the 
Wound, becaufe the Air in the Cavity had a free Paflage into 
the open Air, as foon as it began to be condenfed in the lower 
Part of the Thorax.: And, 2dly, by our firft Experiment, that 
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the Contraction and Dilatation of this left Side of the Thorax, 
could not produce any Difference in the Denfity of the Air 
within it, and confequently that whatever Motion was to be 
feen in this left Lobe, was not atall owing to the dilating and 
contracting of the Side of the Thorax which contained it. 

Ir, therefore, we would enquire into the Caufe of the alter- 
nate ee xe contracting of this left Lobe, we muft look 
for it on the right fide of the Thorax, which was in this Expe- 
riment left sieo soe 

NorwiTHSTANDING, therefore, what had been done on 
the left Side, Refptration went on as ufual, on the right. In 
Expiration, the Air in the right Lobe was condenfed, and Part 
of it, inftead of going out at the Wind-pipe, forced its way into 
the Left, and dilated it till the Air within it came into an Equi- 
librium with the external Air which furrounded it; and in In- 
{piration, when the Air in the right Lobe became rarer than the 
external Air, the left Lobe was compreffed, and Part of the Air 
within it was, by the Preffuure of the ecicbest Aur, forced back 
again into the Right, till the Equilibrium was again reftored, 

THUS it is evident, that whilft the right Side of the Thorax 
is entire, the right Lobe will, when the Breaft contraés, blow 
_up the Left, and when it dilates, draw the Air out again and 
contract It. 

Tue Doctor feems to wonder at the Dog’s immediately lofing 
his Voice after the Wound was made, more efpecially as one 
fide of the Thorax was left entire. Now, the Reafon of this 
will very plainly appear, if it be confidered, that tho’ the Dog 


endeavours to cry, by making a forcible Expiration, and con- 
tracting the Orifice of the Wind-pipe, yet the Liberty the com- 


preffed Air has of efcaping out of the right Lobe into the Left 
will prevent its paffing out at the contraéted Orifice of the 
Wind-pipe with fuch a Velocity as is required to produce the 
acute Sound of Crying. 
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Tue Pain, therefore, the Dog was in, and the fruitlefs En- 
deavours he made to exprefs that Pain by Crying, muft, by pre- 
venting the Air from going freely out at the Wind-pipe, great- 
ly contribute to the blowing up and contradting of the left 
Lobe, by the contrary Motions of the Right. 

Now, let us return to the latter Part of the Doétor’s fifth 
Experiment. 

‘“ PosTQuAM fic per femihoram. vixiffet, fine ulla vocis,, 
‘ vel Refpirationis lefione fenfibili; Thorax ab uno latere aper- 
‘tus fuit ulterius, dz/ei/sd cofsd. Tumque apparebat (magnum 
‘© pardoxum) pulmonem contrahi, dum pettus dilatabatur, di- 
* latari dum hoc anguffabatur.” 

ArT eR the Wound was thus enlarged on one Side, by taking. 
away Part of the next Rib, the Dog was nearly in the fame Con- 
‘dition with the Dog in our fecond Experiment, when upon taking 
out one of the Canulz, we had: enlarged the Orifice fo as to be 
able to thruft our Fingers in and feel the Dilatation and Contra-. 
ction of the Lobe on that Side the Meditaftinum. Neverthelefs, 
the Lobe which we felt in our Experiment, moft undoubtedly 
contracted when theThorax contracted, and dilated when that dila- 
ted;, and inthe Doctor’s Experiment, the very Reverfe happened.. 

Now, there were two Circumftances in which we differed in 
making our Experiments ; and’ from thefe alone proceeded the. 
Difference in the Times of the dilating and contraGting of the 
Lobes. under our Confideration. 

In the firf Place, the Orifice in our Experiment was, on one 
Side, no larger than the Bore of the Canula of one of the 
_ Trocharts ; and on the other, even when it was enlarged, it was 
not bigger than the fmalleft of the Doctor’s. 

AND inthe next Place, the Mediaftinum was pierced thro’ 
in two feveral Places by the Trocharts, one of which was ftill 
remaining in the Breaft, fo that the Air in one Cavity could not 
be more dilated, or condenfed, than the Air in the other. 
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Bur in the DoGor’s Experiment the Mediaftinum was entire, 
and the Wound, that was enlarged, was of -a_ confiderable 
Length, and as broad as two Interftices between the Ribs, toge- 
ther with the Breadth of the Rib taken away ; which muft make 
a larger Orifice than that we made with the Trepan in our firft 
Experiment, and confequently muft prevent all Motion in the 
Lobe on that Side, which would otherwife have followed upon 
the contraCting and dilating of that Side of the Thorax. 

Now, before this Orifice was thus enlarged, the Dog had 
lived near half an Hour with both Ortfices open, without any 
fenfible Alteration, either in his Voice, or in his Breathing : 
whence it is reafonable to conclude, that the Side of the Thorax, 


where the Wound was not enlarged, was {till able to carry on 


the Office of Refpiration with a tolerable Deere®-of Force. 
CONSEQUENTLY, for the fame Reafons that in the Do- 
Sor’s fixth Experiment, the Lobe in that Side of the Thorax, 
which was entire, did alternately blow up, and exhauft the 
Lobe on the other Side; it will follow, that the Lobe, on the 
Side where the {mall Orifice was, muft, in this Experiment, al- 


ternately blow up, and exhauft the Lobe on the Side where the. 


great Orifice was made, in the fame manner, tho’ not with the 
fame force, as in the yee Experiment ; ‘ oa therefore the Lobe, 
on the Side where the great Orifice was, muft contra& me 
the Breaft dilated, and dilate when that contracted. 

Burt in our Experiment, no fuch contrary Motions could be 
produced in the Lobes, on the different Sides of the Mediafti-j 
num, both becaufe neither of our Wounds were large enough 


totally to deftroy the Action of cither Side of the Thorax upon 


the Air within, and becaufe of the free Communication which 
was opened be the Trocharts between the Air on both Sides 
the Mecdiaftinum ; and, therefore, the Air in both Cavities muft 
be condenfed, and Bak ea both Lobes be contracted, 
when the Breaft contracted ; and the Air in both Cayities muft 

be 
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he dilated, and confequently both Lobes be expanded, when 
the Breaft expanded ; which is agreeable to what we obferved. 

Tus have I gone thro’ all the material Differences in the 
Doéttor’s Experiments, and ours; and fhewn that they are agree- 
able to, and the Confequences of, the Account of Refpiration, 
‘delivered above. 

Burt tho’ I was fully fatisfied myfelf with this Way of ex- 
plaining the different Appearances in thefe Experiments, I could 
not help employing a Workman to make a Machine I had con- 
trived, by which any one may be experimentally convinced of 
the Truth of what is here deliver’d, without undergoing the un- 
eafy Task of making Perforations into the Breafts of living Ani- 
mals: And as this Machine does perfectly anfwer the End I 
propofed, IT have dubjoined a Print of it to'thefe Papers; and 
fhall now give a fhort Defcription of its Make, and the Manner 
of trying the Experiments with it. 

ABCDEF reprefents two Cubical Frames, made of Wood, 
joined together, and {crewed into the Wooden Stand XY Z, 

At the two Ends ABF, CED, and in the Partition be 
tween the two Cubes, three foie! brafs Plates are cemented 
into the Frames. 

In each of thefe Plates is made a large Hole; and over that 
Hole, a circular Plate is faftened at its Center into the fquare 
Plate, fo as to be moveable upon that Genter; and tn this circular 
Plate there is another Hole, which correfponds to that. in the 
{quare Plate underneath it. 

T urs is reprefented in the Figure at one end C DE, by the. 
Letter P, and inthe Partition by the Letter O; but that at the 
other End ABF is not to be feen, in the Pofition in which the 
Draught is taken; fo that by moving the Plate P or O round 
3 upon itsCenter, you may either bring the two Holes together, 
or place them at a diftance from one another, and by that means 
either open a Communication between the Air in both the Cu- 
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bical Boxes and the external Air, or prevent its or by bringing. 
the Hole in the circular Plate more or lefs Bir that in the 
f{quare Plate, make the Communication greater or lefs. At the 
two Ends, the Plate P is eafily moved by the little Nob p; but 
that in the Partition O 1s turned by a Key, which is occafional~. 
ly put in thro’ the Hole in the Plate P. 


Tue Four fquare Frames, which compofe the two Sides ABC, — 


DEF, have Pieces of Glafs carefully cemented into them.. 


Tue Top is an oblong Piece of Brafs, cemented likewife in- 


to the Frame AF FE, with two Holes in it, into which the hol- 
low Tubes G and Hare ferewed. Thefe Tubes G and H, are 


long enough to reach thro’ into the two Cubical Boxes, one on: 


each Side the Partition O ; and to the Ends of thefe Tubes are 
faftened two {mall Bladders M and N, fuited to the Size of the 
Boxes. 

A CoMMUNICATION 3s made from the ‘hollow Tubes @ 
and H, which are clofed at Top, ‘to the hollow Tube J, which. 
is open at Top, by the fhort Pipes G [and HI: So that when. 
‘Air is blown into the Tube I, it paffes thro’ the Pipes TG, 1H, 
into the Tubes G and H, and‘ thence into the Bladders M and: 
N, and blows them up; and if thofe Bladders were to be 


Gitectaeld flat again, the Air would be forced out through the 


Tube I. 
Tuis Tube I, therefore, reprefents the Wind-pipe ; the 


Pipes 1G, IH, and the Tubes G, H, reprefent the Bronchia,. 


which i to jun edie (OF the hare! the Bladders M, N, 
the Right and Left Lobes of the Lungs ; the two: Cubical 


Boxes, the Right and Left Cavities of the Thorax; and the — 
Partition O, the Mediaftinum. ‘The: little hollow Conical Piece: 
of Brafs, K, with a very {mall Orifice at Top, 1s contrived to. 


skrew on upon the Tube JI, occafionally, to fhew what Effect di-. 
minifhing the Orifice of the Wind-pipe will have in Refpira- 
tion, 
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Tue Bottom of this Frame BC D, is made of Wood, and 
has two large circular Holes bored thro’ it; and into each of 
thefe Holes is fcrewed a large Wooden Rim, to which is faften- 
ed tight one End of a large Bladder QR, or S T; which Blad- 
der is in the fame manner cut at the other End, and tied round 
a large Cylindrical Piece of Wood R or S, which has no Hole 
in it. Thus is there a free Communication between the Air 
contained in thefe Bladders QR, S T, and the Air in the Ca-. 
vities of the Boxes immediately over them, which stiragly way 
furrounds the Bladders M, N. 

WHEN the Bladders QR, ST, are wet, you may, by 
{queezing them hard, as 1s reprefented at S T, force the Air out of 
them into the Cavities of the Boxes; and by pulling the Bottoms 
forcibly down, by which you reduce the Bladders to their Cy- 
lindrical Forms again, as is reprefented at R, you may draw the 
Air out of the Cavities of the Boxes into thofe Bladders again. 
Thefe Adtions, therefore, if they are performed alternately, 
muft alternately dilate, and comprefs, the Air in the Boxes, 
which immediately furrounds the other Bladders M, and N; and 
confequently produce the fame Effects upon thofe Bladders, 
which the alternate enlarging and contracting of the Thorax does 
upon the Lobes of the Lungs on each Side of the Mediafti- 
num. : ) 

In order, therefore, to reprefent the Motion of the Lungs in 
natural and undifturbed Refpiration, we clofe up the Hole in 
the Partition O, and blow in Air at the Tube I, tillthe Bladders 
M, and N, are blown up ; leaving the other two Holes at the 
Ends open, that the Air in the Bladders, and in the Boxes, may 
be of an equal Denfity; and then we clofe the Holes at the 
Ends likewife. 

_WueEN this is done, if wealternately contra& and enlarge the 
two Bladders R Q; S T; the Bladders M, N, will be alternately 
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contracted, and dilated, as the Lungs are in Retpiration : and the: 
Air will be alternately forced out, and taken in, at the Orifice of 
the Tube I, as tt is at the Orifice of the Windéepipe in living 
Animals. 

WHEN both the Bladders, without the Boxes, are {queezed; 
as S T is reprefented in the Figure, the other Bladders will ap-. 
pear as N does ; and when they are drawn out, as QR 18 
reprefented, thofe within the Boxes will appear as M does. 

Tuus being underftood, it is eafy to fee how the Experiment 
may be varied by Means of the moveable Plates at the Ends 
of the Frame, and‘in the Partition, fo as to reprefent the Mo- 
tion of the Lungs, when Refpiration is difturbed by Perfo-. 
rations made either-into one or- both Sides of the Thorax, or- 
thro’ the Mediaftinum. | 

It is fufficient to add, that I have made the Experiment in- 
all the different Circumftances of Dr. Hou/fon’s Experiments and* 
mine, and found the Events in- this Machine to anfwer exactly 
with the Defcriptions given above. 

I cONERIVED a Way, of making: an Experiment to an=. 
fwer the Fifth of Dr. Hou/ffon’s, in- which the Ends of the- 
Lobes were thrown out at the-Orifice of the Wounds, and’ 
continued fo for fome Time. 

I rook a imall Cylindrical Piece of @ork, and’ thruft a 
Crow-Quill, open: at both Ends, thro” it.. This I dropt into. 
the Bladder N, before it: was faftened to the End of the Tube: 
H; and when I had got the End of that Bladder out-of the- 
Hole, I held it, faft there, by. means of the Brafs Plate P ; fo. 
that, notwithftanding it fqueezed the Bladder. tight upon the 
Cork within it, and:fo, ftop’d:the Orifice clofe, there was a free: 
Paffage for the Air thro’ the Crow-Quill to pafs from that: 
Part of the Bladder within. the Box, to that» which hung out, 
at the Hole. 
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Tue Event was the fame. The Part, which hung out, di- 
lated, when that within contracted ; and contracted, when that di- 
Fated. 

f Founp, likewife, when the Hole at P was made very 
large, and the Bladders M and N did in confequence of it di- 
Jate, and. contract, at different Times ; that they did it much 
more remarkably when the Orifice of the Tube I was diminithed 
by ferewing on the Piece K : Which is an experimental. Proof; 
that the Dog’s endeavouring to cry, in the Doétor’s Sixth Expe= 
riment, contributed’ greatly to the Motion of the Lobe on that 
Side of the Thorax, where the large Wound was made; which 
in all Probability would not otherwife have been fo difcernible 
inthe languid State the Dog muft have been in, after fo long ai 
Eixperiment. 

ANb that all’ thefe different Effects depend entirely upon’ 
the different Sizes of the Apertures, may be feen experimen-- 
tally, by this Machine, if at firft we gradually open one only 
of the Apertures, vzz. that at the End P, and afterwards the: 
other, till they become of their greateft Extent; and-all the: 
while, continue alternately fqueezing, and dilating, the Bladders:: 
OR Si... 

For, 1. Whilft the Aperture at P is very {mall, in Propor-. 
tion to the Space between the Bladder N, and the. Sides of” - 
the Box. which contains it; the two Bladders will dilate and: 
contract together, and little or no, Alteration will be. made in 
the Motion of the Bladder N-. 

2, As the. Size of the Aperture-encreafes, the Bladder N' 
will have lefs and lefs Motion ;. but ftill the Dilatations and: 
Contractions of this Bladder will. happen at. the fame Time~ 
with thofe of the other. . 

3. Ir the Aperture be. ftill encreafed, the Motion of the 


Bladder. N will grow ftronger again; and.the-more fo, the ee 3 
tr e.: 
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the Aperture is encreafed; but then it will dilate when the 
other contracts, and contract when that dilates. © 

4. BeTWEEN the Times of the Motion of the Bladder 
N’s diminifhing, and afterwards encreafing again in a contrary 
Direction, there muft be a Time, when it will have no Motion . 
at all communicated to it, notwithftanding that the Bladder on 
the oppofite Side dilates, and contracts, regularly ; and conte- 
quently, there is one certain Size, to which if the Aperture P 
be opened, the Bladder N will be quite at Reft. 

5s. Ir now the Aperture be gradually opened at the other 
End, there will be little or no Alteration in thefe Appear- 
ances, whilft it is very {mall; but as it gradually encreafes, the 
Motion of both the Bladders will gradually decay, till they 
come to nothing. 

Anp, laftly, if at any Time during this Experiment, the 
Aperture at P, (or both of them, after they have both been 
opened) be ftop’d up ona fudden; both the Bladders will im- 
mediately dilate and contract at the fame Time, as they did 
at firft; and in a greater, or lefs Degree, according as there 
was a lefs, or a greater Quantity of Air in the Cavities of the 
Boxes, when the Apertures were ftop’d up. 

Ir we try the Experiment another Way, by gradually open- 
ing both the Apertures together, we fhall find little or no Al- 
teration at firft, whilft they are very fmall.; but as they en- 
creafe, the Motion of both Bladders will gradually decay, till 
they come to nothing; but they will all the while dilate and 
contract together. | 

May we not, from all thefe Experiments taken together, fair- 
ly conclude that Perforations may be made into both the Ca- 
vities of the Breaft, nay, and thro’ the Mediaftinum too, with- 
out immediately killing the Perfon, provided thofe Perforations 
are very {mall; and confequently, that a Perfon may be run 
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through the Breaft with a fmall Sword, without the Wound’s 
being mortal, provided the Lungs themfelyes be not greatly 
wounded ? 

ANpv with Regard to Practice, may we not be certain that, 
in Cafes of abfolute Neceffity, we may fafely make a Perfora-~ 
tion into the Cavity of the Breaft, not only on one, but on 
both Sides, to let out either Water or a Colle@tion of Mate 
ter, provided we make not the Orifice too large? And con- 
fequently, that the fmalleft Orifice, fufficient to let out the Fluid, 
is the beft ? 

Tuart if any Difficulty, Interruption, or Convulfien, in 
breathing, fhould happen upon the firft making the Aperture, 
ftopping the Orifice with the Finger, from Time to Time, 
whilft the Fluid is difcharging, will moft remarkably affift the 
Patient, and eafe that Complaint? This I not only know from 
Theory, but from Fad alfo in two remarkable Inftances, 

AND as it is moft commonly neceflary, in Cafes of this. 
Kind, to keep the Orifice open, in order to procure a conftant 
Difcharge for fome Time, that it is better to do it. by leaving 
-a Piece of Rag, or.a Skala of Silk in the Wound, than by. 

thrufting in a Canula; becaufe in one Cafe, you ‘pic an Ort— 
fice of a confiderable Size open, and in the other you leave 
none, the Parts about it naturally flicking to the Rag ? 

Wuat I have here faid with Regard to the Safety 
‘of making an Aperture into the Cayity. of the Breaft, relates’ 
only to the Motion of the Lungs in Refpiration; which it has 
been: generally fuppoted would: be affected in the moft dan- 
gerous Manner by it. And I think it evident from what has. 
been faid, that it may fafely be attempted by any one, who. 
takes proper Precautions, and knows. where to.make. the Aper- 
ture properly, fo as not to cut either an, Artery, or Nerve,, 
and to afford the readieft Discharge for the: Elis, he wants to. 
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IT is to be fuppofed that no one will ever attempt fuch 
an Operation, but when he thinks a Life may be faved by 
it; and it muft be right to have every one, who may poflibly 
be called to perform it, apprized of the propereft Way to do 
it, and of all the Confequences of it. Nor will it be a {mall 
Satisfaction to any one in fuch Circumftances, to know, by a 
Number of Experiments, that, if he be deceived in his Judg- 
ment, and there be no Fluid in the Cavity to let out, the 
Operation, properly performed, will not endanger the Perfon’s 
Life; and that Refpiration will go on, as well as if it had 
never been performed; and if fo, that the Orifice will ‘heal al- 
moft as foon as a common Iffue. i 

Tuus much I thought, tt was proper to fay on this Subje@, 
not with a View to encourage any one to perform this Opera- 
tion, without the ftrongeft Proofs of its being the only Way 
to preferve the Patient; but in order to remove the Dread of 
doing it, when it is neceflary, and to fhew the propereft Way 
of doing it with Safety: And what has more determined me 
to fay fo much of it, is, that I know it to be faé, that there 
is a young Gentleman alive, who underwent the Operation, 
and has enjoyed many Years of perfe& Health, even fince the 
Orifice was healed up. 

I sHALL only add a few Remarks upon the firft Part of the 
Doétor’s Sixth Experiment ; from which he feems a little too 
haftily to conclude, that the Lungs fill up the whole Cavity of 
the Thorax, (except what ts taken up by the Heart, Pericardium, 
&c.) and have their Surfaces clofely applied to the Pleura, 
whilft the Thorax is entire. 


‘* MEMBRANA, Pleura dicta, hoc modo nudata, hecce afpi- 
** cientibus exhibuit phenomena. 
“ Dum pedtus dilatabatur, apparebat intus membrane appli- 
** catum aliquod album; dum vero anguftabatur peétus, et ex- 
pirabat 
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“ pirabat Animal, album illud furfum fugiens locum ceffit af. 
‘¢ cendenti cuidam corpori rubro; tumque mox dilatante fe pe- 
«* ore, rubrum iterum defcendit, locum ejus occupante albo, & 
‘* fic per vices.” - 

‘‘ Hoc vyifo, fuperius coftarum interftitium etiam mufculis 
‘* nudayimus, fed eo in loco apparuit nil nifi album.” 

‘“ MEMBRANA, utraque parte, qua nudata erat, dum pe- 
‘* us dilatabatur, fiebat concava; dum anguftabatur, paulu- 
“* Jum, fed vix fenfibiliter conyexa.” 

‘‘ Tnfexto Experimento,” faysthe Doctor, “ Rés ipfa loquitur 
“ album corpus Pulmonem fuiffe, rubrum Diaphragma: Quin 
*¢ et Pulmones Thoracem integrum replere, ejufque Membranz 
“ fuperficie fua applicari, ut vulgo creditur.” 

Ir feems, indeed, very evident, that the red Appearance of 
the Pleura, which is naturally white, was owing to the Dia- 
phragm ; becaufe when the Pleura was laid bare, higher up, out 
of the Reach of the Diaphragm, there was no fuch alternate 
Appearance of red and white, iz eo loco apparuit nil nifi album. 
But it is by no means fo certain, that the white Body, as the 
Doétor calls it, was the Surface of the Lungs. 

For, is it not reafonable to imagine, that there 1s a vifible 
Difference between the Colour of the Lungs in Infpiration, 
when the Blood has a free Paflage allowed it thro’ all their minus 
teft Veffels ; and in Expiration, when thofe Veflels are fqueezed. 
together ? 

AwNp if fo, would not this Difference be difcernible thro’ the 
tranfparent Pleura ? 

How then could the uppermoft of the two Parts of the 
Pleura, which were laid bare, have the fame white Appearance, 
poth when the Breaft dilated, and when it contrafted ? 

May we not, therefore, juft as reafonably affert, that the. 


White was the natural Colour of the Pleura itfelf} and that the 
EP Surface 
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Surface of the Lungs was not at all applied to it, either in In- 
{piration or Expiration ? | 

Tue Thing, therefore, does not fpeak itfelf fo plainly, but 
that it will admit of Difpute, even if no farther Account had 
been given us of this Experiment : But there are fome other 
Circumftances, which remain to be confidered, and feem to me 
fufficient to determine the Point in difpute. 

_ « MEMBRANA, utraque parte, qua nudata erat, dum pe- 
“© Gus dilatabatur, fiebat concava ; dum anguftabatur, paulu- 
“© Jum, fed vix fenfibiliter, convexa.” 

Ler us fee how thefe Appearances will agree with both our 
Hy pothefes. 

Tue Pleura, as it lines the Cavity of the Thorax, is extend- 
ed from the internal Surface of one Rib to the internal Surface 
of the other ; fo that, when it is laid bare by removing the in- 
tercoftal Mufcles, there is a fort of deep Furrow between the 
two Ribs. 

In Infpiration, the Ribs, more efpecially the ria ones, are 
at their greateft Diftance felis one another, and conteitently: if 
no other oul intervened, the Pleura whieh lies between them 
would be ftretched fo as to appear plane ; and if the Lobe of 
the Lungs, which is upon the ftretch likewife in Infpiration, had 
its Surface applied to it, 1t would rather make it convex, than 
fuffer it to be concave. 

ANp in Expiration, upon a Suppofition that there is no Air 
in the Cavity, the external Air muft keep the Pleura clofe to 
the Surface of the Lungs; and confequently, as the Lungs fub- 
fide, it muft rather fqueeze the Pleura inwards, and render it 
concave, than fuffer it to be convex. 

BuT on the Suppofition, that there is Air in the Cavity of the 
Breaft, and that the Surface of the Lungs is not every where ap- 
plied to the Pleura; it will follow, that in Infpiration, at which 

Time 
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Time the Cavity is enlarged, and the Air within it is rendered 
more rare than the Air in the Lungs, or than the external Air, 
the Pleura will be more preffed on the Outfide by the external 
Air, than on the Infide by the Air in the Cavity ; and confe- 
quently muift be preffled in, and appear concave. 

' AND in Expiration, wheal the Cavity is leffened, and the Su- 
periority of Force is given to the Air within it, the Pleura muft 
be prefled ont, and appear conve. 

I know no Reafon why the Concavity of ic in Infpiration 
_ fhould be more fenfible, than the Convexity in Expiration, un- 
lefs it arifes from the Situation of the Pleura at the Bottom of 
the Furrow between the Ribs. It may be, that when the Pleura 
is concave, the Whole of it, that lies between the two Ribs, is 
vifible to the Eye; whereas when it is convex, its Edges are ap- 
plied to the rounding Edges of the Ribs; and what is {een ap- 
pears more upon a level, than it really is. 

Upon all the Circumftances of this Experiment thus compa- 
red together, it feems more reafonable to conclude that there is 
Air in the Cavity of the Thorax; and that the Surface of the 
Lungs is not always, nor in eyery Part of it, applied to the 
Pleura ; than the contrary. 

I wouLp not, however, be underftood, in Oppofition to al- 
moft every one who has writ on this Subject, to affert, that the 
Surface of the Lungs, in a healthy State, 1s no where applied to 
the Pleura. On the contrary, it feems reafonable to believe, ” 
that at the Top, where the Shape of the Lobes fo exa@ly cor- 
refponds to the Shape of the Thorax, their Surfaces are almoft 
conftantly applied together: But towards the Ends, where the 
Lobes grow taper, (and hereabouts the Doctor laid the Pleura 
bare,) I believe they are very rarely, if ever, in immediate Con- 
tact, in eafy and natural Refpiration. 

T uus much I thought was proper to add upon feeing thefe 
Papers of Dr. Houffon’s ; and I leave our different Ways of 

Reafoning 


20  £ea 
Reafoning. upon ‘the fame Experiments, to the Judgment of the 
Reader. But I cannot conclude without taking Notice of the 
great Accuracy he has fhewn in obferving, as well as Faithful- 
nefs in relating, every the minuteft Appearance that offered it- 
felf whilft he was making his Experiments ; for to thefe it is 
owing, if any Improvements haye been made i in the Reafoning 
upon them. 


am Haying had an Opportunity of uae a very exad Dif. 
fection of the Mufcles, fubfervient to Refpiration, which pro- 
perly belong to the Bibs ; I thought it would be no difagree- 
able Prefent to my Readers, to annex.to thefe Sheets as accurate 
Draughts of them, as I Akay procure. 

Tey feem to me to be fo exaétly copied after Nature, and 
the Mufcular. Fibres are. expreffed in. fo mafterly a Manner, 
that they require no particular Explanation. It were Pity in- 
deed to fpoil their Pay by a Number of References. 


ERRATA. 


Pate ro. line 13. and in other Places, for Hoematftaticks, read Hemaftaticks. P. 16. 1. 6. 
from the Bottom, and in other Places, for forceable read forcible. P.18.1. 12. from the Bot-— 
tom, for every read cach. P. 31.1. penult. after Vifcus, fora, make a.; and blot out the 
laft Line entirely. P.47. Ito. for of component Particles fad of the component Particles, 
P. 48.1. 4. from the Bottom, for Vapour read Vapours. P. 51.1.8. from the Bottom, 
for “ll that can be, read what ts there. P. 58. 1.16. for Breathe read Breath. P. 99.1. 6. 
Stake Bottom, for Alvintread divi. Append. P.6, 1. 14. for into read to... P. 12.1. 18, 
dele with, 
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